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1.0 INTRODUCTION

SUPPLEMENTAL SITE INSPECTION REIOJRT
RICHARDSON FLAT TAILINCS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTOC39HDA
EPA ID UTD980952840

This report
Directive Documen
Inc.’s Field Inve
U.S. Environmenta
sampling activiti
samples collected
Richardson Flat T

The FIT perf
1989. FIT member
project officer;
sampler. Site ac
Regional Counsel.
conform to requir
Operating Procedu
III-2 E & E 1989)
Sampling Plan (TD

2.0 OBJECTIVES

was prepared to sétisfy the requirements of Technical

t (TDD) FOf -89( 3-06, issued to Ecology and Environment,

stigation ' :am (FIT) by the Region VIII office of the
1 Protection Ajency (EPA). This report details

es and provide: a discussion of analytical results for
during -this supplemental site inspection (SI) at

ailings in Summit County, Utah.

ormed the field work from July 18 through July 20,

s conducting this investigation included Revin Mackey,

Steve Yarbrough, site safety officer and Dan Kenney,

cess was coordinated by Tom Burns of EPA and EPA
Sampling procedures used during this investigation

ements established in the Region VIII Standard

res for Field Operations at Hazardous Waste Sites (SOP

. The sampling effort was conducted under the approved

D F08-8903-06).

The supplemental site inspection of Richardson Flat Tailings was

designed to suppo
of the site to th
Ranking System.

rt EPA efforts to respond to comments on the nomination
e National Priorities List under the current Hazard

Specific objectives of field activities were to:

o Define the surface water drainage patterns throughout the site

area;
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o Verify a release of inorganic contaminants into Silver Creek;

o Identify source material contributing to metals contamination in

Silver Creek;

o Measure the distance from the site to the point at which water is
diverted from Silver Creek by the G.M. Pace ditch. ' ;

A LETLT IO LS T W

All of the aforementioned objectives were addressed during the July
18 through July 20, 1989 sampling effort and during a site visit
conducted by Kevin Mackey and Robert Henry of E & E FIT on March 9,
1989.

3.0 BACKGROUND
3.1 LOCATION AND SITE DESCRIPTION

Richardson Flat Tailings lies within the northwest quarter of
Section 1 and the northeast quarter of Section 2, Township 2 South,
Range 4 East, Salt Lake Meridian, in Summit County, Utah. The tailings
cover an area of approximately 160 acres on a topographic depression
located one and one-half miles northeast of the town of Park City

(Figures 1 and 2).

The mill tailings at Richardson Flat came from the Keetley Ontario
Mine and other metal mining operations currently owned by United Park
City Mines (UPCM). The most recent use of the area for tailings
disposal was from 1975 to 1981. During that time UPCM had all its
mining properties leased to either Park City Ventures or Noranda Mining,
Inc. who constructed and operated milling facilities on UPCM properties.
In May of 1974, the Utah Division of Health - Water Pollution Committee
approved plans by Park City Ventures to construct an embankment, dikes
and a diversion ditch to contain mill tailings deposited on Richardson

Flat.

F08-8903-06



3.2 PREVIOUS WORK

The original FIT site inspection at Richardson Flat Tailings was
conducted during the summer of 1985. One background monitoring well was
installed by the FIT as part of the investigation. The background well
and twvo existing UPCM wells located at the base of the dam were sampled.
In addition, six surface wvater samples, one surface soil sample, two
subsurface soil samples, four surface tailings samples and four
subsurface tailings samples were collected during the 1985 sampling
effort. Findings of the original site iﬁspection are discussed in the
Report of Sampling Activities (TDD R8-8505-27) and the Analytical
Results Report (TDD R8-8508-07).

In July, 1986 the FIT conducted high-volume air sampling at the
site. A report of air sampling activities (TDD R8-8605-12) and an
analytical results report for air sampling (TDD R8-8608-05) provide

details of field work and data results.

The FIT submitted a Hazard Ranking System (HRS) package for
Richardson Flat Tailings on September 3, 1987. Based on documented
. observed releases of inorganic contaminants to surface water and air,
the site received an overall migration score exceeding the 28.50
threshold value required for nomination to the National Priorities List
(NPL). EPA proposed Richardson Flat Tailings to the NPL on June 14,
1988.

3.3 SITE GEOLOGY, HYDROGEOLOGY AND HYDROLOGY
3.3.1 Geology

~ Richardson Flat Tailings lies within a broad, gently rolling flat
north of Park City, identified as Parleys Park (Figure 1). Over half of
the total area (approximately 35 square miles) of Parleys Park is
underlain by unconsolidated deposits of a poorly sorted mixture of clay
to cobble size material. The unconsolidated deposits, which are

saturated to within a few feet of the ground surface, occur primarily

-~
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along Silver and East Canyon Creeks and in the flats northwest of Quarry
Mountain. The rest of the park is underlain by consolidated rocks
including volcanics of Tertiary origin and Knight Conglomerate (Baker
1970).

3.3.2 Hydrogeology

The water sources for wells in the Heber-Kamas-Park City area are
primarily consolidated rocks in the mountains and unconsolidated
alluvial fill in the valleys. Few wells exist within Parleys Park, so
the unconfined aquifer characteristics in the area are not well
understood. There appear to be no well-defined beds of material of very
high or very low perﬁeability and no indications of the existence of
artesian conditions. The average saturated thickness of the unconfined

aquifer is broadly estimated to be about 40 feet.

The general ground water flow direction corresponds with the
regional surface water flow directions. Recharge to ground water in the
unconsolidated deposits in Parleys Park comes from direct infiltration
of precipitation, runoff from the mountains and secondarily from

subsurface inflow through consolidated rocks (Baker 1970).

3.3.3 Hydrology

Parleys Park is drained by East Canyon Creek and Silver Creek, both
tributaries to the Weber River. Silver Creek which flows in a northerly
direction west of and near the northern extension of Richardson Flat
. Tailings, has been channelized for irrigation purposes both upstream of
and downstream from the tailings. The nearest diversion from Silver
Creek downstream of the tailings is the G.M. Pace Ditch used for flood
irfigation of alfalfa fields and pasture. The confluence of Silver
Creek and the G.M. Pace Ditch is 2340 feet from the north side of U.S.

Route 40, as measured along the course of Silver Creek.

A diversion ditch was constructed as part of the effort by Park

City Ventures to contain tailings material deposited on Richardson Flat.

F08-8903-06



Construction of the diversion ditch has altered the drainage pattern as
depicted on the 1955 USGS topographic map (Figure 2). The diversion
ditch originates east of the tailings and terminates in the marshy afea
near the embankment at the northwest portion of the tailings. Figures
3, 4, 5 and 6 depict the course of the diversion ditch as viewed on an
oblique aerial photograph provided by EPA Environmental Monitoring
Systems Laboratory (EMSL), dated June 1984.

Normal annual total precipitation for Richardson Flat is reported
between 16 and 20 inches (Baker 1970). The one-year 24-hour rainfall

for the area is 1.25 inches (U.S. Dept. of Commerce 1963).

4.0 SAMPLING ACTIVITIES

4.1 SAMPLE COLLECTION

FIT sampling activities at the Richardson Flat Tailings began on
Tuesday, July 18, 1989 and continued through July 20, 1989. The
sampling team consisted of Kevin Mackey, project officer, Steve

Yarbrough, site safety officer and Dan Kenney, sampler.

FIT sampling activities were observed by UPCM personnel Kerry Gee
and Ed Osika and consultant Bill Bullock of MSE, Inc. of Butte, Montana.
The FIT provided split samples to UPCM personnel for each sample FIT
collected. Each split was treated in an identical manner to those

samples FIT submitted for CLP analysis.

Samples were collected in a manner which took into account drainage
patterns throughout the Richardson Flat area. The FIT collected samples
in order to assess possible migration of contaminants offsite into
Silver Creek and determine the presence of contaminants in drainage
areas. Additional samples vere taken from two possible seep locations
at the base of the tailings dam in order to assess the likelihood of

contaminant migration via seeps and springs from the tailings pond area.
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Three tailings samples were collected from the area south of the
diversion ditch to characterize the surficial material as a potential
source of contamination. According to Summit County ownership plat
maps, the property on which these "unimpounded" tailings lie is owned by

United Park City Mines.

Two tailings samples were collected from the "floodplain tailings"
located on the opposite side of Silver Creek from the Richardson Flat
impoundment. There is no containment feature associated with these
areas and the tailings material could easily be washed into Silver Creek
during storm events. According to plat maps obtained from the Summit
County Assessor’s office, these floodplain tailings are on land which is

currently owned by the U.S. Department of Transportation.

The FIT collected samples from the diversion ditch.associated with
the tailings impoundment. These sambles vere taken in such a manner as
to determine availability of contaminated material fof transport offsite
via the diversion ditch structure. In addition, these samples will help

the FIT assess the integrity of runoff control structures onsite.

4.1.1 Tailings Samples

The FIT collected a total of five tailings samples from various
locations throughout the area, as illustrated in Figure 3. These

samples included:

RFT-TA-1 Eastern end of tailings between access road and

diversion ditch.

RFT-TA-2 Southern end of tailings between Union Pacific

Railroad tracks and diversion ditch.

RFT-TA-3 Southwestern edge of tailings between Union Pacific

Railroad tracks and diversion ditch.

F08-8903-06
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RFT-TA-4 Floodplain tailings located on the west side of
Silver Creek.

RFT-TA-5 Downgradient-most sample along the floodplain

tailings near Silver Creek.

All tailings samples were collected using a plastic scoop or a
decontaminated stainless steel spoon. The FIT composited samples on a
plastic sheet prior to placing them in the appropriate sample

containers.
4.1.2 Surface Water Samples

The FIT collected 12 surface water samples during the course of
this investigation. Two sample aliquots were collected at each station.
One sample (designated by the station location number followed by an "A"
designator) was filtered with a 0.45 micron filter and a barrel filter
prior to preservation with nitric acid to a pH <2. The second aliquot
(designated by location number followed by a "B" qualifier) was
preserved in the same manner without filtering. These samples were
collected from Silver Creek west of the tailings pond, from the
diversion ditch and from the marshy area located downgradient of the
diversion ditch at the base of the tailings dam. The FIT collected one
additional sample from the Pace Homer irrigation ditch which discharges
into Silver Creek upgradient of the tailings impoundment. Sample

locations are shown in Figure 3. Specifically, the samples included:

RFT-SW-1 Background sample collected from the Pace Homer
Ditch.

RFT-5W-2 Sample collected from Silver Creek near the
floodplain tailings.

RFT-SV-3 Additional sample collected from Silver Creek near
floodplain tailings.

Foar_eg\gﬁggﬂ)gf ecology and environment
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RFT-SW-4

RFT-SW-5

RFT-SW-6

RFT-SVW-7

RFT-SW-~8

RFT-8W-9

RFT-SW-10

RFT-SW-16

RFT-SW-17

Upgradient sample in runoff diversion ditch.

Samples collected from the diversion ditch at

possible point of tailings entry.

Sample collected from point of diversion ditch

discharge into marshy area.

Sample collected from the marshy area upgradient of

its confluence with Silver Creek.

Sample collected from the point where Silver Creek

enters marshy area.

Sample collected at culvert area where Silver Creek

-and marshy area drain under U.S. Route 40.

Downgradient sample collected from Silver Creek 800
feet upstream of the G.M. Pace irrigation diversion

point.

Background surface water sample collected from
Silver Creek downstream from the confluence of Pace

Homer Ditch and Silver Creek.

Background surface water sample collected from
Silver Creek approximately 20 feet upstream of the
confluence of the Pace Homer Ditch and Silver

Creek.

Heavy construction activity upgradient of surface water sample

locations RFT-SW-2 and RFT-SW-3 resulted in highly turbid water at the

time of sampling. The turbidity in the surface water was caused by

heavy machinery moving through Silver Creek and disturbing streambed

material.

F08-8903-06
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4.1.3 Sediment Sample Collection

Initially, the FIT proposed screening sediment samples using FASP
XRF analysis for metal contaminant detection. However, during the
sampling period the FIT XRF experienced operating problems and was not
available to perform the analysis. The FIT opted to send a single
sediment sample from each sample location to the CLP laboratory for

sieving and analysis.

The FIT collected sediment samples in conjunction with each surface
vater sample. Each sediment sample was collected immediately following
surface vater sample collection. Each sample was collected using a
plastic scoop or a decontaminated stainless steel spoon. The FIT
composited each sediment sample on a plastic sheet prior to placing the

sample in the appropriate sample container.
4,1.4 Opportunity Samples

After performing a site réconnaissance the FIT selected two
locations for opportunity sample collection. Additional surface water
samples (RFT-OPW-1A and RFT-OPW-1B) and a sediment sample (RFT-0SE-1)
wvere collected at the base of the tailings dam from a ponded seep area
topographically elevated above and disjunct from the marshy area. A
second opportunity sediment sample (RFT-0SE-2) was collected from a
small seep area located approximately 50 feet northeast of the ponded
seep area, along the face of the tailings dam (Figure 3). Flow in this
seep area was insufficiént for surface vater sample collection. Surface
vater sample RFT-OPW-1A was filtered prior to preservation with nitric

acid to a pH <2.
4.2 SAMPLE SHIPPING

Samples collected during this effort were shipped on July 20, 1989
to the following Contract Laboratory Program (CLP) laboratories for
analysis. Samples of tailings and surface water were shipped as low

hazard environmental samples to Keystone Environmental Resources in

F0§5\§56§3‘85 . . ceology aud environment



Houston, Texas for total metals analysis under Regular Analytical
Services case number 12334. However, due to contractual difficulties
Keystone Environmental performed only mercury analysis on these samples.
Under the direction of the Sample Management Office (SMO) these samples
vere shipped by Keystone Environmental to Silver Valley Laboratory in
Kellogg, Idaho for the remainder of the analyses. Sediment samples were
shipped to Silver Valley Laboratory in Kellogg, Idaho under Special
Analytical Service case number 4725H. These samples were sieved in an
80 mesh sieve in order to remove large gravel and organic matter prior

to analysis for total metals.

5.0 QUALITY CONTROL

The FIT closely adhered to quality control procedures during the
sampling activity as described .in the Sampling Plan and in SOP III-2,
Chapter 6.

5.1 INSTRUMENT CALIBRATION

Instruments utilized on this SI were calibrated by FIT members in
the field. An Orion pH meter and a specific conductivity meter were
calibrated ‘daily and used at each surfaée water sample collection point.
In addition, pH paper was used to determine tailings and sediment pH at
each sample location. Surface water field data are presented in Table
1. Sediment and tailings field data are presented in Table 2 of this
report. Daily instrument calibrations can be found in the Richardson
Flat logbook (TDD F08-8903-06).

5.2 SAMPLE CONTAINERS

All sample containers were obtained though the Samplé.Management
Office (SMO) Bottle Repository. A rinsate blank was collected for each
day of sampling and submitted to the Contract Laboratory Program (CLP)
laboratory to assess quality control (quality assurance on equipment

decontamination and field handling).

10
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5.3 BACKGROUND SAMPLES

The FIT collected background samples for both the Silver Creek and
diversion ditch drainages. Upgradient surface water and sediment
samples RFT-SW-1A, RFT-SW-1B and RFT-SE-1 were collected from the Pace
Homer Ditch (an irrigatioh ditch which discharges into Silver Creek
upgradient of the floodplain tailings area). Additional surface water
and sediment samples RFT-SW/SE-16 and RFT-SW/SE-17 were collected on
Silver Creek upgradient of the floodplain tailings. Samples
RFT-SW/SE-16 and RFT-SW/SE-17 were collected downgradient from and
upgradient of the confluence of the irrigation ditch with Silver Creek,

respectively.

An upgradient surface wa(er and sediment sample (RFT-SW/SE-4) was
collected from the eastern end of the runoff diversion ditch which
conveys runoff from the surrounding hills near the tailings pond (Figure
3).

5.4 BLANK SAMPLES

The FIT prepared a total of three blanks for this sampling effort.
RFT-SW-12A, RFT-SW-12B, RFT-SW-15A, RFT-SW-15B, RFT-SW-18A and
RFT-SW-18B were field rinsate blanks (prepared to check decontamination
of sampling equipment). Blank samples with an "A" designator were

passed through the barrel filtering device.
5.5 DUPLICATE SAMPLES

Samples RFT-SW-11A and RFT-SW-11B were collected as a duplicate of
RFT-SW-2A and RFT-SW-2B. These samples provide verification of
laboratory accuracy.

5.6 DECONTAMINATION PROCEDURES

The FIT followed decontamination procedures as set forth in SOP -

III-2, Chapter 11 Equipment Decontamination Procedures. This procedure

11 ,
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involved the following steps: a tap water wash, soapy water wash,

triple deionized water rinse and air drying.
5.7 DOCUMENTATION

Followving sample collection, all samples were handled in strict
accordance with chain of cuétody protocol prescribed by the NEIC
Procedures Manual for the Evidence Audit of Enforcement InvesfigationAgy
Contractor Evidence Audit Teams, April 1984 (EPA-330/9-81-003R).

Appendix A of this report includes the sample identification numbers,

sample tag numbers, traffic report numbers and chain of custody numbers.
Copies of traffic reports, chain of custody records and pertinent
airbills are available in TDD file F08-8903-06. The Richardson Flat
logbook has a complete record of ‘all documentation information (TDD
F08-8903-06).

5.8 QUALITY ASSURANCE REVIEW

The inorganic data packages were examined thoroughly by FIT
chemists for compliance using EPA Functional Guidelines for Reviewing
Inorganic Data and the approved Region VIII FIT CLP Quality Assurance
Standard Operating Procedures (SOP). The quality assurance reports and
data sheets are attached as Appendix C. The data packages were judged i

acceptable overall, with qualifications as follows.
5.8.1 Sediment Samples

Spike recoveries were lov for antimony and thallium indicating
positive results for these elements are biased low and are flagged "j",
estimated. Selenium recoveries were unacceptably low and positive
values are flagged "j" and undetected values are rejected, "r".
Thallium and selenium data were also flagged "j" for below criteria
correlation in method of standard additions. Cadmium data were flagged

"j", estimated, due to percent difference in serial dilution results.

12
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5.8.2 Vater And Tailings Samples

Samplés were transferred from one CLP laboratory to another by the
Sample Management Office. Recoveries for thallium and selenium were low
and were flagged "[]" as estimated or "u" as undetected in surface water
samples. Thallium results for tailings samples were flagged "j" or "[]"
indicating the value is estimated due to minor quality control
discrepancies, or the compound was detected below the contract requifed
detection limit (CRDL). Lead results were flagged "j" due to duplicate
results. Arsenic data were flagged "j", estimated data, due to poor
correlation coefficients for RFT-SW-5A, RFT-SW-5B and RFT-SW-10B.
Arsenic and zinc solid sample results were flagged "j" due to high
serial dilution results. Field dupliéafes showed good relative
agreement. Field blanks were free of contamination above contract

detection limits except that arsenic in RFT-S5W-12B was detected at 12

ug/l.

All arsenic and lead data are included in the discussion of
analytical results - in Section 6.1 and in Figures 4, 5 and 6 of this
report. Refer to Tables 3, 4 and 5 for appropriate qualifications of
data. Other analytical results discussed in Section 6.1 include those
data which are not qualified and those data qualified as estimated or at

a concentration greater than five times the quantity found in the blank.

6.0 RESULTS

Results of the supplemental site inspection are focused entirely on
addressing issues associated with contaminant migration via the surface
vater route. Discussions of sample analytical data and field

observations follow.

¢

6.1 ANALYTICAL RESULTS

Results of the inorganic analysis of samples collected at
Richardson Flat Tailings and the surrounding area are shown in Tables

3, 4 and 5. The sampling locations and the concentrations of arsenic

13 .
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and lead at each sample location are depicted in Figures 3 through 6.
Each figure gives relative concentrations of contaminants for each
medium sampled (i.e. Figure 4 contains lead and arsenic concentrations
for tailings samples. Figure 5 contains lead and arsenic concentrations
for surface water samples. Figure 6 contains lead and arsenic

concentrations for sediment samples).

The following is a discussion of analytical results for each medium

sampled.
6.1.1 Tailings Samples

Three tailings samples collected from south and southeast of the
diversion ditch showed fairly constant concentrations of lead and
arsenic. In particular, arsenic concentrations in tailings samples were
relatively constant at approximately 200 mg/kg while lead concentrations
were slightly more variable (ranging from 2580 mg/kg to 4520 mg/kg).
Notable concentrations of cadmium (ranging from 21.1 to 95.9 mg/kg),
copper (ranging from 149 to 336 mg/kg), mercury (ranging from (.88 to
1.3 mg/kg), silver (ranging from 12.6 to 22.1 mg/kg) and zinc (ranging
from 3220 to 14,100 mg/kg) were detected in these tailings samples as
well.

Samples collected from the floodblain tailings (RFT-TA-4 and
RFT-TA-5) exhibited a higher degree of variability. Arsenic
concentrations in sample RFT—TA—A vere 259 mg/kg while sample RFT-TA-5
had an arsenic concentration of 175 mg/kg. Lead concentrations were
also highly variable with sample RFT-TA-5 containing 31,600 mg/kg of
lead while RFT-TA-4 had a concentration of 9300 mg/kg. Concentrations
of cadmium (117 and 250 mg/kg), mercury (8.2 and 7.5 mg/kg), silver
(62.8 and 115 mg/kg) and zinc (16,200 and 33,800 mg/kg) were notably
higher in the floodplain tailings than in tailings samples collected

south of the diversion ditch.

14
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6.1.2 Surface Water Samples

Surface water samples were collected to assess the relationship of
the site to contaminant distribution in Silver Creek and in the
diversion ditch. For each surface water sample location, both a
filtered sample and an unfiltered sample were submitted for analysis.
As anticipated, the unfiltered surface water samples showed higher
levels of contamination indicating a majority of the contaminants exist
asﬁsuspended solids. The filtered and the unfiltered surface water
samples exhibit similar trends in relative contaminant magnitude and in
specific contaminants detected (Table 5). The following discussion
focuses on results of ‘unfiltered surface water samples. Figure 5
illustrates relative lead and arsenic concentrations in unfiltered

surface water samples. !

Background concentrations of metals in Silver Creek and the Pace
Homer Ditch upgradient of their confluence were relatively low.
Specifically, RFT-SVW-1B in the Pace Homer Ditch had 0.93 ug/l of lead
and 7.7 ug/l of arsenic. Sample RFT-SW-17B,.collected from Silver Creek
upgradient of the Pace Homer confluence, contained .0.9.ug/l of lead and
2.3 ug/l of arsenic. Background surface water sample RFT-SW-16B,
collected from Silver Creek downgrédient from the Pace Homer confluence

contained 25.2 pg/l of lead and 5.6 pg/l of arsenic.

Surface water samples collected from Silver Creek in the vieinity
of the floodplain tailings contained very high concentrations of lead
and arsenic. Analytical results of RFT—SWQZB indicated the presence of
lead at 20,000 pg/l and arsenic at 619 upg/l. Sample RFT-SW-3B contained
1100 ug/l of leaa and 41.9 ug/l of arsenic. Also notable in sample
RFT-SW-2B were high levels of cadmium (137 pg/l), chromium (72.2 ug/l),
copper (1390 pg/l), mercury (11.50 pg/l), silver (131 ug/l) and zinec
(19,300 ug/l). Further downstream as Silver Creek meanders through the
marshy area, data from sample RFT-SW-8B indicated reduced concentrations
of lead (36.6 ug/l) and arsenic (8.4 pg/l). Sample RFT-SW-9B, collected
from Silver Creek on the south side of the U.S. Route 40 culvert

contained 122 yg/l of lead and 12.2 ug/l of arsenic. Concentrations of

15
Fog'gggbg X ceology and environment



lead (35.8 pg/l) in RFT-SW-10B drop as the course of Silver Creek moves

further from the site.

The background diversion ditch sample (RFT-SW-4B), collected near
the point of origin of that drainage was highly contaminated. Lead was
detected at 22,100 pg/l and arsenic was detected at 2326 ug/l. High
concentrations of cadmium (289 ug/l), chromium (50.2 ug/l), copper (1540
ug/l), mercury (8.0 ug/l), silver (201 ug/l) and zinc (49,100 ug/l) were
also detected in RFT-SW-4B.

Sample RFT-SW-5B, collected from the diversion ditch midway through
the tailings contained 24.9 yg/l of lead and 17.4 pg/l of arsenic.
Surface water collected from the point at which the diversion ditch
enters the marshy area (RFT-SW-6B) contained greatly reduced
concentrations of lead (1.9 ug/l) and arsenic (3.9 pg/l). RFT-SW-7B,
collected in the center of the marshy area, contained 131 pg/l of lead

and 9.4 yg/l of arsenic.

Opportunity surface vater sample RFT-OPW-1B, collected from a seep
area at the base of the tailings embankment contained 68.2 ug/l of lead,
33.1 pg/1l of arsenic and 759 pg/l of zinc. Mercury was not detected in

this sample.
6.1.3 Sediment Samples

Sediment samples were collected from all surface water sampling
locations throughout the étudy area. Two additional sediment samples
(RFT-0SE-1 and RFT-0SE-2) were collected from seep areas at the toe of
the tailings embankment.' Flow in the area of RFT-0SE-2 was minimal ét
the time of sampling, precluding collection of a corresponding surface
vater sample. Analytical results of sediment samples are presented in
Table 4. Figure 6 illustrates relative lead and arsenic concentrations

in sediment samples.

Analytical results of background sediments collected from the Pace

Homer Ditch and Silver Creek indicated the presence of elevated

16
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concentrations of arsenic\and lead upgradient of the influence of the
floodplain tailings and the impoundment. Sample RFT-SE-1, collected in
the Pace Homer Ditch, contained 1790 mg/kg of lead and 83.2 mg/kg of
arsenic. Sediment sample RFT-SE-17, collected from Silver Creek
upgradient of the Pace Homer Ditch confluence, contained 12,200 mg/kg of
lead and 555 mg/kg of arsenic. Also notable in RFT-SE-17 were
relatively high concentrations of cadmium (113 mg/kg), silver (39.8
mg/kg) and zinec (17,500 mg/kg). Sample RFT-SE-16, collected
downgradient from the Pace Homer Ditch confluence contained 4430 mg/kg

of lead and 211 mg/kg of arsenic.

Sediment samples collected in close proximity to the floodplain
tailings (RFT-SE-2 and RFT-SE-3) contained hiéh levels of arsenic (590
and 427 mg/kg), cadmium (91.4 and 82.0 mg/kg), lead (14,200 and 9880
mg/kg) and mercury (4.9 and 6.0 mg/kg).

Sediment sample RFT-SE-8, collected from Silver Creek within the
marshy area contained 348 mg/kg arsenic, 82.3 mg/kg cadmium and 3510
mg/kg lead. Analytical data for Silver Creek sediment sample RFT-SE-9,
collected at the U.S. Route 40 culvert, indicated contaminants present
in the following concentrations: 295 mg/kg arsenic, 90.2 mg/kg cadmium,
6970 mg/kg lead and 5.0 mg/kg mercury. Concentrations of all
contaminants including arsenic (5.4 mg/kg) and lead (108 mg/kg) were
significantly reduced in sediment sample RFT-SE-10, collected from
Silver Creek a féw hundred feet downstream from the U.S. Route 40

culvert.

The background diversion ditch sediment sample (RFT-SE-4 was
significantly contaminated with arsenic (776 mg/kg), cadmium (100
mg/kg), lead (13,600 mg/kg) and mercury (5.5 mg/kg). Arsenic, lead and
mercury data for sediments collected from the diversion ditch midway
through the tailings (RFT-SE-5) and at the point of discharge to the
marshy area (RFT-SE-6) indicate a reduction in concentrations of these
elements as compared to sample RFT-SE-4. Cadmium concentrations were
not reduced, however, as RFT-SE-5 contained 149 mg/kg and RFT-SE-6
contained 62.3 mg/kg. Sample RFT-SE-7, collected in the center of the
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marshy area, contained 198'mg/kg arsenic, 102 mg/kg cadmium and 3250
mg/kg lead.

Opportunity sediment samples were collected from two separate seep
areas discovered during site reconnaissance. Sample RFT-0SE-1,
collected from a ponded area at the base of the embankment, exhibited
significant concentrations of arsenic (751 mg/kg), cadmium (185 mg/kg),
lead (12,500 mg/kg), silver (60.6 mg/kg) and zinc (24,000 mg/kg).
Sample RFT-0SE-2, obtained from a seep area along the face of the
embankment, contained 839 mg/kg of arsenic, 131 mg/kg cadmium, 6900
mg/kg of lead and 20,000 mg/kg of zinc.

6.2 FIELD OBSERVATIONS

Discussed below are field observations made by the FIT during the
July 1989 sampling effort, during a previous site visit in March 1989
and during a personal interview with a local rancher conducted in
December 1989.

6.2.1 Source Data

Tailings material present on the south side of the diversion ditch
was virtually indistinguishable in appearance from tailings material
wvithin the "impoundment". Tailings on both sides of the ditch were

noted as light gray in color as shown in Photo 1 (Appendix B).

Floodplain tailings exhibited a different appearance than the
impoundment tailings and the tailings located south of the diversion
ditch. The floodplain tailings were noted as more orange in color
(Photos 5 and 6, Appendix B), indicative of iron oxidation. The pH
measurements of floodplain tailings samples RFT-TA-4 and RFT-TA-5

indicated highly acidic surface conditions (pH 2).

18
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6.2.2 Pathway Data

No effective barrier to erosional transport of tailings material
into the diversion ditch was observed. The ditch appeared to have been

constructed through deposited tailings.

Although the diversion ditch contained standing water along much of
its course, it may be an overland conduit of contamination from the
tailings into the Silver Creek drainage during events of high
precipitation. The diversion ditch terminates in the marshy area as

depicted in Figure 7.

Floodplain tailings were noted as highly susceptible to erosional
transport into Silver Creek, with no visible containment structure

present.

Due to heavy construction activities upstream, Silver Creek was
notably turbid along its course where RFT-SW-2 and RFT-SW-3 were
collected. Turbidity may have contributed to excessive contaminant

concentrations detected in these surface water samples.

After a thorough reconnaissance, two seep areas were located along
the tailings embankment. One seep was found in an isolated pond area at
the base of the embankment. The second seep area was located
approximately 50 feet north of the pond area along the face of the
embankment. Opportunity sediment samples were collected from both seep
locations and an opportunity surface water sample was collected from the

ponded area.

The facility has an average slope of less than three percent. The
intervening terrain between seep samples RFT-0PW-1/RFT-0SE-1 and the
marshy area was observed to be between three to five percent. The
intervening terrain between seep samples RFT-0SE-2 and the marshy area

wvas observed to be between five to eight percent.
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The likely course that runoff can be expected to follow from seep
areas to the marshy area is depicted on Figure 7. The distance from the
RFT-OPW-1/RFT-0SE-1 sample location (ponded seep area) to the marshy
area vas approximately 150 feet at the time of sampling. The distance
from the RFT-0SE-2 sample location to the marshy area was approximately

200 feet at the time of sampligg.
6.2.3 Target Data

Probable points of entry of seep contaminants into a surface water
body (i.e. the marshy area) are illustrated on Figure 7. The distance
measured across the marshy area from the nearest probable point of entry

to Silver Creek at the U.S. Route 40 culvert is approximately 325 feet.

The nearest point of diversion of surface water from Silver Creek
downgradient of the site is the G.M. Pace Ditch, used to irrigate
alfalfa fields and pasture. The point at which the G.M. Pace Ditch
diverts water from Silver Creek was measured as 2340 feet from the U.S.

Route 40 culvert along the course of Silver .Creek.

Mr. Standley Pace, in an interview conducted by FIT member Kevin
Mackey in December 1989, stated that he currently irrigates about 115
acres of cow pasture and alfalfa fields with water from the G.M. Pace
Ditch. Mr., Pace’s cousin irrigates an additional 115 acres for similar
purposes using water diverted by the G.M. Pace Ditch. Another local
rancher, Mr. James Gilmore, was identified by Mr. Pace as a user of the
ditch. ¥

Mr. Gilmore stated during a December 1989 telephone conversation
that he currently irrigates between 95 and 110 acres of alfalfa fields
and sheep pasture using water from the G.M. Pace Ditch. Records of

communication with Mr. Pace aéﬁaMr- Gilmore are provided in Appendix D.
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7.0 CONCLUSIONS

Objectives of the supplemental site inspection for Richardson Flat ﬁ
Tailings have been accomplished as a result of follow-up sampling and “

field activities.
7.1 SURFACE HYDROLOGY g

Surface water drainage patterns throughout the site area have been
defined. The diversion ditch, which originates on the hill near the
southeastern extension of the impounded tailings, cuts through -tailings
material throughout most of its course and terminates in the marshy area F

at the base of the tailings embankment (Figure 3).

presoen,

Silver Creek flows parallel to the Union Pacific Railroad tracks
for most of its course between the east/vest access road and U.S. Route
40. About 250 feet south of U.S. Route 40, Silver Creek flows beneath

the Union Pacific Railroad trestle where it meanders through a portion

[l ]

of the marshy area near the base of the tailings embankment. Silver
Creek flows beneath U.S. Route 40 via a culvert, then flows in a

northwvest direction into the Weber River drainage (Figures 1 and 3).

The likely courses of runoff from seep locations into the marshy

area are depicted on Figure 7.

7.2 OBSERVED RELEASE

Analytical results of surface water and sediment samples collected
from Silver Creek and the diversion ditch do not support an observed
release of contaminants to surface water. The significant contribution
of contaminants to Silver Creek by the floodplain tailings and historic
deposition of metal-bearing material into the streambed cannot be
clearly segregated from contamination contributed by the Richardson Flat

tailings.
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The upgradient diversion ditch surface water and sediment samples
(RFT-SW-4 and RFT-SE-4) revealed higher contaminant levels than did
diversion ditch samples midway though the tailings (RFT-SW-5 and
RFT-SE-5) and at the point of outflow (RFT-SW-6 and RFT-SE-6). Lower
contaminant concentrations in RFT-SVW-5, RFT-SE-5, RFT-SW-6 and RFT-SE-6
may result from high percentageg of organic matter at these sample
locations. Inability to establish clear trends of contaminant
distribution in both the diversion ditch and Silver Creek drainages is
probably due in part to the non-homogenous nature of tailings material

deposited.
7.3 SOURCES

Source material analyzed during the course of the original site
inspection and the supplemental activities include tailings within the
impoundment, tailings on the south side of the diversion ditch and
tailings adjacent to Silver Creek (referred to in this report as
floodplain tailings). All tailings samples collected contained high
concentrations of inorganic contaminants. Elemental concentrations and
near neutral pH measurements of tailings samples RFT-TA-1, RFT-TA-2 and
RFT-TA-3 (south side of diversion ditch) correspond closely with data
for tailings samples collected from the impounded area during the
original site inspection (Ecology and Environment, Inc. 1985). High
concentrations of arsenic, cadmium, copper, lead, mercury, silver and
zinc are associated with tailings depoéited on Richarson Flat regardless

of proximity to the diversion ditch.

Presence of arsenic, cadmium, lead, silver and zinc contamination
in seep water and sediment samples indicate a loss of integrity in the
tailings impoundment control structufe. It is possible that tailings
wvere mixed with native soil during construction of the earthen

%

embankment, contributing to contamination of seep samples.

Analytical results of floodplain tailings indicated notably higher
concentrations of cadmium, lead, mercury and zinc as compared to

tailings collected from the impoundment and from the south side of the
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diversion ditch. Surface water and sediment samples collected from
Silver Creek in the vicinity of the floodplain tailings contained high

levels of corresponding contaminants.

Background surface water and sediment samples collected from Silver
Creek and the Pace Homer Ditch indicated additional sources of inorganic

contamination upgradient of sources discussed in this report.

7.4 SURFACE VATER DIVERSION

The distance to the G.M. Pace Ditch from the U.S. Route 40 culvert
was measured in the field and was reported as 2340 feet along the course
of Silver Creek. The distance from contaminated seep sediment sample
RFT-0SE-2 to the probable point of entry of contaminants into surface
wvater is approximately 200 feet along the likely course of runoff. The
distance across the marsh from the probable point of entry to Silver
Creek at the U.S. Route 40 culvert is approximately 325 feet. The total
distance from contamination to the nearest diversion of water from

Silver Creek is therefore 2865 feet measured along the course of surface

vater flow.

The total number of acres irrigated by water diverted from Silver
Creek via the G.M. Pace Ditch was documented as 330 (Standly Pace, 115

acres; Angus Pace 115 acres; James Gilmore, 100 acres).

7.5 SUMMARY

In summary, no observed release of contaminants attributable to the
site has been clearly documented. Inorganic contamination is prevalent
throughout the study area and additional sources 6f contamination other

than those discussed in this report may exist.

Contaminated water and sediment samples collected at seep locations
on the tailings embankment, however, demonstrate the diking is leaking
and unsound. Contamination attributable to Richardson Flat tailings

poses a potential threat to surface water in Silver Creek.
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Vithin three miles downstream of documented contamination
attributable to Richardson Flat Tailings, water is diverted by the G.M.

Pace Ditch for crops and pasture irrigation of approximately 330 acres
of land.
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TABLE _-_

SOIL AND SEDIMENT FIELD DATA  SITE _Richardson Flat Tailings

SAMPLING
SAMPLE 1D BHIPPING DATE COMMENTS
DATE Time
RET-5S1-1 07/19/89 1107 07/20/89 Dark brown matéria], some organic matter present
RET-S1=2 07/19/89 1040 07/20/89 Light gray medium to fine grained éedimenL
RIT=SE-73 07/19/89 1016 07/20/89 Light gray medium to fine grained sediment
RET-51-4 07/19/89 0025 07/20/89 Dark brown to medium gray, fine grained sediment
RIT-SE-5 07/19/89 0900 07/20/89 Gray with rust color
RET-SE-6 07/19/89 0835 07/20/89 Light gray, medium to coarse grained sediment
RFI-SE-7 07/18/89 1700 07/20/89 Dark brown sediment high in organic matter
RET-SE-8 (J7/18/89 1 G40 07/20/89 Dark brown sediment high in organic matter
RET-S1-9 07/18/89 1351 07/20/89 Medium gray fine grained sediment, some organic matter present
RI'T-SE-10 (7/18/89 1524 07/20/89‘ Dark brown siliy clay (fine grained)
RET-SE-16 07/20/89 1025 07/20/89 Medium gray, fine to coarse grained sediment
RFT-SE-17 07/20/89 1040 07/20/89 - Medium gray, fine to coarse grained sediments
RET-TA-1 07/18/89 ’ 1115 07/20/89 Tan or rust colored, fine sand or tailings; pH 6.5
RIFI-TA-2 07/18/89 1125 07/20/89 Tan colored,fine sand or tailings; pH &




' TABLE 3
INORGANIC ANALYTICAL RESULTS FOR
TAILINGS SAMPLES (mg/kg)
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH

TDD F08-8903-06 - PAN FUTOO39HDA

SAMPLE # RFT-TA-1  RFT-TA-2 RFT-TA-3 RFT-TA-4  RFT-TA-5
TRAFFIC RPT # MHL-955 MHL-956 MHP-500 MHP-501 MHP-502
SAMPLE LOCATION EAST OF MIDDLE OF WEST OF FLOOD FLOOD
TAILINGS TAILINGS TAILINGS  PLAIN PLAIN
POND POND POND TAILINGS TAILINGS
Aluminum 691 1040 1530 1030 240
Antimony 63.1 84.4 87.0 120 144
Arsenic 220j 2083 2223 2593 175j
Barium 153 86.9 [32.8] 117 [39.5]
Beryllium 0.22u 0.22u 0.22u 0.27u 0.23u
Cadmium 21.1 41.2 95.9 117 250
Calcium 37000 54500 68200 5400 32800 -
Chromium [2.0] 6.0 8.8 0.69u 0.59%u
Cobalt [5.5] [2.6] [7.4] [3.9] [3.2]
Copper 149 205 336 281 265
Iron 44700 36500 53400 97400 87000
Lead 2580 3060 ° 4520 9300 - 31600
Magnesium 11200 18500 23000 [1140] . [142]
Manganese 1440 1740 2320 212 252
Mercury * 0.99 1.3 0.88 8.20 7.60
Nickel 8.2 9.4 [7.1] [5.1] [6.2]

. Potassium [255] [49€¢] [827] [1140] [680]

. Selenium 23.6 12.7 19.2 45.7 38.4
Silver 12.6 18.5 22.1 62.8 115
Sodium [22.4] [34.8] [42.6] [603] [117]
Thallium 6.6j 3.0j [4.21] [9.71] [6.8]]
Vanadium {1.3] [3.8] [3.7] [2.6] 0.57u
Zine 3220 5710 14100 16200 33800

* - Results have been provided by Keystone Laboratory of Houston, Texas.
The remaining results are from analyses conducted by Silver Valley
Laboratories of Kellog, Idaho.

j - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL) »r
because minor quality control criteria were not met. Presence of the
material is reliable.

u -~ The material was analyzed for, but was not detected. The
associated numerical value is the estimated sample quantitation limit or
CRDL.

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).
Presence of the material is reliable. (Inorganic data only).



TABLE 4

INORGANIC ANALYTICAL RESULTS FOR

SEDIMENT SAMPLES (mg/kg)

RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH

TDD F08-8903-06 - PAN FUTO039HDA

SAMPLE # RFT-SE-1  RFT-SE-2 RFT-SE-3 RFT-SE-4 RFT-SE-5
PACKING LIST # 4725H-01  4725B-02  4725H-03  4725H-04  4725H-05
SAMPLE LOCATION BCKGRND SILVER CRK SILVER CRK UPGRDNT DIVERSION
PACE HOMER NEAR FLOOD NEAR FLOOD DIVERSION DITCH
DITCH PLAIN PLAIN DITCH
TLGS TLGS

Aluminum - 18400 8620 7650 25100 2810
Antimony 19.8j 2013 1143 200j 178j
Arsenic 83.2 590 427 776 320
Barium 270 147 130 1220 134
Beryllium 1.7 [.86] [.81] [1.9] [.47]
Cadmium 14.6j 91.4] 82.0j 1007 . 149j
Calcium 15000 25600 2610 82100 89700
Chromium 21.9 774 [1.0] 33.2 10.9
Cobalt [11.4] 43.5 38.5 [10.1] [5.3]
Copper 239 753 459 840 613
Iron 30800 181000 148000 58600 44800
Lead 1790 14200 9880 13600 9550
Magnesium 6130 9430 8480 33800 19700
Manganese 1260 1730 1630 2770 3090

" Mercury 1.0 4.9 6.0 5.5 1.5

"~ Nickel 23.5 21.5 28.8 - 27.0 " [2.9]
Potassium 3160 [1160] [1150] 6270 {794]
Selenium 3.1j 46.2] 42.73 15.4j 16.1jr
Silver 9.7 47.5 30.3 86.0 60.9
Sodium [239] [181] [173] [447] [B4.6]
Thallium [.811] [3.61] 4.1 23.2j 12.7]
Vanadium 48.7 19.0 21.2 46.5 [8.6]
Zinc 2770 15500 15100 15700 26400
j - The associated numerical value is an estimated quantity because the

amount detected is below the contract required detection limit (CRDL) or

because minor quality control criteria were not met.

material is reliable.

Presence of the

r - Quality control indicates that data is not usable (material may or

may not be present).

u - The material was analyzed for, but was not detected.

DO NOT USE THIS DATA!.

The

associated numerical value is the estimated sample quantitation limit or

CRDL.

[1 - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).
Presence of the material is reliable.

cmpearaet mana

(Inorganic data only).
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TABLE 4 CONT.
INORGANIC ANALYTICAL RESULTS FOR
SEDIMENT SAMPLES (mg/kg)
RICHARDSON FLAT TAILINGS

SUMMIT COUNTY, UTAH

TDD F08-8903-06 - PAN FUT0039HDA

SAMPLE # RFT-SE-6  RFT-SE-7 RFT-SE-8 RFT-SE-9 RFT-SE-10
PACKING LIST # 4725H-06  4725H-07  4725H-08  4725H-09  4725H-10
SAMPLE LOCATION OUT FLOW  MARSHY SILVER CRK SILVER CRK DNGRDNT
POINT FOR AREA DRAINAGE CULVERT SILVER CRK
DIVERSION IN MARSH NEAR 800’ UPSTRM
DITCH AREA ROUTE 40 G.M. PACE
) DITCH
Aluminum 11100 9710 14000 10900 20200 .
Antimony 40.8 37.6j 80.53 1073 10.1uj
Arsenic 261j 198 348 295 5.4
Barium 944 384 286 229 408
Beryllium [.85] [1.1] [1.5] [1.4] 1.6
Cadmium 62.3j 102j 82.3j 90.2j 2.2j
Calcium 46900 90700 85800 38700 9640
Chromium .71u 9.9 16.5 16.3 18.5
Cobalt 64.4 20.4 33.3 20.1 [10.9]
Copper 256 264 567 498 40,7
Iron 41400 64900 49200 68700 25500
Lead 3790 3250 3510 6970 108
Magnesium 13300 20700 18400 11100 6360
Manganese 207000 19100 14300 3070 303
Mercury 0.24 0.82 1.1 5.0 [.10].
Nickel 69.7 14.0 25.8 16.3 . 17.0 -
Potassium 1870 1880 2400 1590 6050
Selenium 5.6j 9.2j 13.2j 21.9j 5.6ur
Silver 13.7 23.9 36.9 36.2 .41u
Sodium [244] [254] [276] [220] [389]
Thallium 8.5j 10.1j 14.23 4,1j .23uj
Vanadium 34.8 20.5 26.9 31.2 37.7
Zinc 18800 17600 18300 15900 302
j - The associated numerical value is an estimated quantity because the

amount detected is below the contract required detection limit (CRDL) or

because minor quality control criteria were not met.

material is reliable.

Presence of the

r - Quality control indicates that data is not usable (material may or

may not be present).

u - The material was analyzed for, but was not detected.

DO NOT USE THIS DATA!.

The associated

numerical value is the estimated sample quantitation limit or CRDL.

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).

Presence of the material is reliable.

(Inorganic data only).



TABLE 4 CONT.

ANALYTICAL RESULTS FOR
INORGANIC SEDIMENT SAMPLES (mg/kg)
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTOO39HDA

SAMPLE # RFT-0SE-1 RFT-QSE-2 RFT-SE-16 RFT-SE-17
PACKING LIST # 4725H-11 4725012 4725H-13 47250-14
SAMPLE LOCATION OPPORTUNITY OPPORTUNITY DNSTRM OF UPGRDNT
POND SEEP PACE HOMER CONFLUENCE
SEDIMENT ‘SEDIMENT DITCH SILVER CRK
SAMPLE SAMPLE CONFLUENCE & PACE HOMER
W/SILVER CRK DITCH
Aluminum 19500 6880 15200 4440
Antimony © 1427 49.3j 53.9j 183j
Arsenic 751 839 211 555
Barium 668 557 209 66.0
Beryllium [2.3] [1.6] [1.4] [.63]
Cadmium 185j 131j 43.9j 113j
Calcium 249000 167000 14500 18900
Chromium 18.2 1.0u 11.8 .72u
Cobalt [5.9] 53.3 24,6 76.8
Copper 870 456 231 496
Iron 156000 132000 86100 263000
Lead 12500 6900 4430 12200
Magnesium 29700 23400 6340 5880
Manganese 19600 23700 1560 1370
- Mercury 1.9 .73 3.3 .81
Nickel 32.1 26.3 22.4 31.4
Potassium 4790 1690 2490 [657]
Selenium 19.93 2.5j 25.1j 84.03
Silver 60.6 22.5 15.5 39.8
Sodium [764] [206] [215] [105]
Thallium 24.1j 21.0j 1.2bj 6.0]j
Vanadium 38.0 [18.6] 40,5 [10.4]
Zinc 24000 20000 8580 17500
j - The associated numerical value is an estimated quantity because the

amount detected is below the contract required detection limit (CRDL) or

because minor quality control criteria were not met.

material is reliable.

u - The material was analjzed for, but was not detected.
associated numerical value is the estimated sample gquantitation limit or

CRDL.

Presence of the

The

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).

Presence of the material is reliable.
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(Inorganic data only).



TABLE 5
ANALYTICAL RESULTS FOR
INORGANIC SURFACE WATER SAMPLES (ug/l)
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTOO039HDA

remaining results are from analyses conducted by Silver Valley Laboratories of

Kellog, Idaho.

b - Material was detected in the laboratory blanks.
the amount found in the blank.

u - The material was analyzed for, but was not detected.

Quantity reported is >5X
A false positive result may exist.

SAMPLE # RFT-SW-1A RFT-SW-1B RFT-SW-2A  RFT-SW-2B  RFT-SW-3A
TRAFFIC RPT # MHP-525 MHP-526 MHP-523 MHP-524 MHP-521
SAMPLE LOCATION BCKGRND BCKGRND SILVER CRK SILVER CRK SILVER CRK
PACE HOMER PACE HOMER NEAR FLOOD NEAR FLOOD NEAR FLOOD
DITCH DITCH PLAIN TLGS PLAIN TLGS PLAIN TLGS
Aluminum [27.9]Jub [26.3]ub [18.2]ub 44500b [16.5]ub
Antimony 19.9u 19.9u [25.7]ub 210b 19.%u
Arsenic [7.2] [7.7] [6.6] 619 [3.8]
Barium [61.9]ub [61.9]ub [61.5]ub 881b [52.9]ub
Beryllium 1.1u 1.1u 1.1u [2.4] 1l.1u
Cadmium 1.8u 1.8u [5.0]ub 137b 9.2b
Calcium 132000b 131000b 211000b 248000b 199000b
Chromium 2.8u 2.8u 2.8u 72.2 2.8u
Cobalt [3.1]ub 2.6u [3.5]ub [27.0]ub [2.6]ub
Copper 1.1u [2.4]ub [1.2]ub 1390b [1.5]ub
Iron [56.4]ub  [84.7]ub [63.2]ub 98500b [39.9]ub
Lead 9.2bj [0.93]ub 48.3bj 20000bj 38.2bj
Magnesium 34700b 34400b 41400b 68400b 39600b
Manganese 20.3b 19.1b 1170b 3080b 1080b
Mercury * 0.20u 0.20u 0.20u 11.50 0.20u
Nickel 9.7u 9.7u [13.9] 67.3 9.7u
-. Potassium- [1820}ub  [2110]ub [3180] 8980b [3470]ub
Selenium f15.4]Jub [15.2]ub [2.6]ub [34.2]ub [14.7]ub
Silver 1.6u 1.6u 1.6u 131b 1.6u
Sodium 19700 19700 42300b 42900b 41000b
Thallium 0.90u 0.90u 0.90u [4.7] 0.90u
Vanadium 2.7u 2.7u 2.7u 129 2.7u
Zinc 64.1b 52.7b 1730b 19300b 2360b
* -~ Results have been provided by Keystone Laboratory of Houston, Texas.

The associated

numerical value is the estimated sample quantitation limit or CRDL.

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).

Presence of the material is reliable.

(Inorganic data only).



RICHARDSON FLAT TAILINGS

TABLE 5 CONT.
INORGANIC ANALYTICAL RESULTS FOR
SURFACE WATER SAMPLES (ug/l)

SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTOO39HDA

SAMPLE # RFT-SW-3B RFT-SW-4A RFT-SW-4B RFT-SW-5A RFT-SW-5B
TRAFFIC RPT # MHP-522 MHP-515 MHP-516 MHP-517 MHP-518
SAMPLE LOCATION SILVER CRK  UPGRDNT UPGRDNT DIVERSION DIVERSION
NEAR FLOOD DIVERSION DIVERSION DITCH DITCH
PLAIN TLGS DITCH DITCH
Aluminum 1740b [32.8] 30900 [32.6] [33.7]
Antimony [53.8}ub [39.3] 937 19.9u 19.%u
Arsenic 41.9 68.6 2326 10.7j 17.4]
Barium [82.2]ub [102] 2330 [37.0] [35.9]
Beryllium 1.1u 1.1u [1.7] 1.1u 1.1lu
Cadmium [16.0] [4.6] 289 [3.3] 6.2
Calcium 206000b 180000 446000 308000 314000
Chromium 2.8u 2.8u 50.2 2.8u 2.8u
Cobalt [5.7] [8.8] [48.7] 2.6u 2.6u
Copper 71.4b [13.6] 1540 [12.4] [5.6]
Iron 5320b 267 107000 416 696
Lead 1100bj 41.8 22100j 12.9 24.9
Magnesium 42000b 38000 104000 61600 62700
Manganese 1220b 2780 21100 1310 1340
Mercury * 0.2u 0.2u 8.0 0.2u 0.2u
Nickel 5.7u 9.7u 65.5 [25.8] 9.7u
Potassium [3160Jub 5580 15600 273u 273u
Selenium [28.5]ub 14.0ur 1.2ur 14.0ur 14.0ur
Silver {6.3]ub 1.6u 201 1.6u 1.6u
Sodium 42000b 54600 58500 28800 29300
Thallium 0.90u 14,1 83.43 1.0u 1.0u
Vanadium [5.5] 2.7u 58.7 2.7u 2.7u
Zine 3790b 2650 49100 2990 3060

* - Results have been provided by Keystone Laboratory of Houston, Texas. The
remaining results are from analyses conducted by Silver Valley Laboratories of
Kellog, Idaho.

b - Material was detected in the laboratory blanks. Quantity reported is >5X
the amount found in the blank. A false positive result may exist.

j - The associated numerical value is an estimated quantity -because the
amount detected is below the contract required detection limit (CRDL) or
because minor gquality control criteria were not met. .Presence of the
material is reliable.

r - Quality control indicates that data is not usable (material may or may
not be present). DO NOT USE THIS DATA!.
u - The material was analyzed for, but was not detected. The associated

numerical value is the estimated sample quantitation limit or CRDL.

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).
Presence of the material is reliable. (Inorganic data only).



Potassium  [2010] [2230] [1480] [1710] [1330]
Selenium 14.0ur 12.0u " 14.0ur 1.4ur 14.0ur
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SURFACE WATER SAMPLES (ug/1)

TABLE 5 CONT.
INORGANIC ANALYTICAL RESULTS FOR

RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUT0039HDA

* -

Results have been provided by Keystone Laboratory of Houston, Texas.

SAMPLE # RFT-SV-8B RFT-SW-9A  RFT-SW-9B  RFT-SW-10A RFT-SW-10B
TRAFFIC RPT # MHP-512 MHP-506 MHP-507 MHP-503 MHP-504
SAMPLE LOCATION SILVER CRK  SILVER CRK SILVER CRK DNGRDNT DNGRDNT
CRK . IN MARSHY CULVERT CULVERT SILVER SILVER
AREA NEAR NEAR CREEK CREEK
ROUTE 40 ROUTE 40 :

Aluminum [106] [24.6] 370 [26.6] [75.8]
Antimony 19.%u 19.9u 19.9u 19.9u 19.9u
Arsenic [8.4] [6.8] 12.2 [3.3] [5.6]r
Barium [33.5] [54.6] [59.1] [51.5] [52.5]
Beryllium 1.1u 1.1u 1.1u 1.1u 1.1u
Cadmium 1.8u 1.8u 1.8u [2.0] [2.2]
Calcium 303000 139000 144000 147000 147000
Chromium 2.8u 2.8u [2.8] 2.8u 2.8u
Cobalt 2.6u [2.6] 2.6u 2.6u [4.0]
Copper [4.9] [2.9] [11.7] [6.3] [5.6]
Iron 1090 338 1200 195 481
Lead 36.6 6.2 122 [5.9] 35.8
Magnesium 64900 34600 35600 36400 36200
Manganese 950 274 335 223 240
Mercury * 0.2u 0.2u 0.2u 0.2u 0.2u
Nickel 9.7u 9.7u 9.7u 9.7u 9.7u

" Potassium [986] [1790] [1980] 2090 [1920]
Selenium 14.0ur 14.0ur 1.4ur 1.4ur 14.0ur
Silver 1.6u 1.6u 1.6u 1.6u 1.6u
Sodium 44300 22900 23400 25200 24100
Thallium 1.0u 1.0u 1.0u 1.0u 1.0u
Vanadium 2.7u 2.7u 2.7u 2.7u 2.7u
Zinc 332 429 726 419 519

The

remaining results are from analyses conducted by Silver Valley Laboratories of

Kellog, Idaho.

"r - Quality control indicates that data is not usable (material may or may
DO NOT USE THIS DATA!.

not be present).

u - The material was analyzed for, but was not detected.

The associated

numerical value is the estimated sample quantitation limit or CRDL.

{] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).

Presence of the material is reliable.

P Nanoe

(Inorganic data only).



TABLE 5 CONT.

INORGANIC ANALYTICAL RESULTS FOR
SURFACE WATER SAMPLES (ug/1)
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTOO39HDA

*

Results have been provided by Keystone Laboratory of Houston, Texas.

SAMPLE # RFT-SW-11A RFT-SW-11B RFT-SW-12A RFT-SW-12B RFT-SW-15A RFT-SW-15B RFT-SW-16A
TRAFFIC RPT # MHP-528 MHP-527 MHP-513 MHP-514 MHP-529 MHP-530 MHP-534
LOCATION DUPLICATE DUPLICATE FILTERED UNFILTERED FILTERED UNFILTERED DNSTRM OF
OF 2A OF 2B BLANK BLANK BLANK BLANK PACE HOMER
CONFLUENCE
SILVER CRK
Aluminum [28.0)Jub  43400b [23.3] [16.6] [24.9]ub [32.1]Jub [44.6]ub
Antimony [26.9]Jub 199D 19.9u 19.9%u 19.9u 19.9u [20.1]ub
Arsenic [5.6] 540 2.3u 12.0 2.3u 2.3u 2.3u
Barium [60.8] 788b 1.3u 1.3u 1.3u 1.3u [56.7]ub
Beryllium 1.1u [2.1] 1.1u 1.1u 1.1u 1.1u 1.1u
Cadmium 6.0b 127b 1.8u 1.8u 1.8u 1.8u 10.3b
Calcium 211000b 246000b [154] [56.3] {214}ub [136]ub 205000b
Chromium 2.8u 68.5 [3.5] 2.8u 2.8u 2.8u 2.8u
Cobalt (5.3] -{28.4Jub  2.6u 2.6u 2.6u 2.6u [3.1]ub
Copper [1.2] 1260b 1.1u [4.4] 1l.1u 1.1u [2.7]ub
Iron [55.1] 89300b 277 219 [64.2]ub [41.5]ub  [31.5]ub
Lead 34.6bj 17900bj 0.90u 0.90u [1.8]ubj [1.6]ubj [1.4]ubj
Magnesium 41400b 67100Db [42.5] 20.9%u [43.7]ub [29.0]ub  40400b
Manganese 1180b 2950b [2.3] [2.0] [1.4]ub [2.5}ub 1070b
Mercury * 0.20u 8.50 0.2u 0.2u .20u .20u .20u
_Nickel 9.7u 57.3 9.7u 9.7u 9.7u 9.7u 9.7u
"Potassium [3060Jub 8770b 273u 273u 273u 273u "[3180}ub
Selenium [15.1]ub [43.9]ub 1.4ur 1.4ur 1.2u . 1.2u {2.7]ub
Silver 1.6u 117 1.6u 1.6u 1.6u 23.8b 1.6u
Sodium 41200 42700 [68.9] [76.0] [47.5]ub  13.2u 41900b
Thallium 0.90u [4.2] 1.0u 1.0u .90u .90u .90u
Vanadium [3.8] 121 2.7u 2.7u 2.7u 2.7u 2.7u
Zinc 1730b 17700b {4.5] 1.3u [12.6]ub [6.5]ub 2970b

The remaining

results are from analyses conducted by Silver Valley Laboratories of Kellog, Idaho.

b -

found in the blank.

Material was detected in the laboratory blanks.
A false positive result may exist.

Quantity reported is >5X the amount

j - The associated numerical value is an estimated quantity because the amount detected
is below the contract required detection limit (CRDL) or because minor quality control
Presence of the material is reliable.

criteria were not met.

r - Quality control indicates that data is not usable (material may or may not be

present).

DO NOT USE THIS DATA!.

u - The material was analyzed for, but was not detected.
is the estimated sample quantitation limit or CRDL.
[] - The associated numerical value is an estimated quantity because the amount detected

is below the contract required detection limit (CRDL).
(Inorganic data only).

reliable.

The associated numerical value

Presence of the material is



TABLE 5 CONT.
INORGANIC ANALYTICAL RESULTS FOR
SURFACE VATER SAMPLES (ug/1l)
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTOO39HDA

-

o

remaining results are from analyses conducted by Silver Valley Laboratories of

Kellog, Idaho.

b - Material was detected in the laboratory blanks.

the amount found in the blank.

SAMPLE # - RFT-SW-16B RFT-SW-17A RFT-SW-17B RFT-SW-18A RFT-SV-18B
TRAFFIC RPT # MHP-535 MHP-537 MHP-538 MHP-539 MHP-540
SAMPLE LOCATION DNSTRM OF UPGRDNT UPGRDNT BLANK BLANK
' PACE HOMER CONFLUENCE CONFLUENCE
DITCH ‘ SILVER CRK SILVER CRK
CONFLUENCE PACE HOMER PACE HOMER
W/SILVER CRK DITCH DITCH
Aluminum {61.1]ub [49.5]ub [29.6]ub [29.0]Jub - [27.0]ub
Antimony 19.9u 19.9%u [20.1]ub 19.9u 19.9u
Arsenic [5.6] 2.3u 2.3u 2.3u 2.3u
Barium [56.0]ub [54.3]ub [51.1]ub [1.7]ub 1.3u
Beryllium 1.1u 1.1u 1.1u 1.1u 1.1u
Cadmium 10.3b 13.3b 13.5b 1.8u 1.8u
Calcium 205000b 228000b 218000b [109]ub [90.8]ub
Chromium 2.8u 2.8u 2.8u 2.8u 2.8u
Cobalt [3.5]ub [6.6]ub [5.3]ub 2.6u [2.7]ub
Copper [4.9]ub [3.9]ub [1.5]ub 1.1u 1.1u
Iron 496b 346bj [43.7}ub [33.4]ub [32.2]ub
Lead 25.2bj 8.8b 0.90uj [1.3]ub 0.90uj
Magnesium 40300b 41800b 39900b [38.6]Jub [27.8]ub
Manganese 1080b 1380b 1330b [2.0]ub T1.4]}ub
. Mercury * 0.20u 0.20u 0.20u 0.20u 0.20u
" Nickel ' [10.6] 9.7u 9.7u . 9.7u_ "9.7u
Potassium [3380]ub [3630]ub [3570}Jub - 273w [437]ub
Selenium 1.2u [20.0]ub [18.0]ub 1.2u 1.2u
Silver 1.6u 1.6u 1.6u 1.6u 1.6u
Sodium 41900 48000b 46400b [41.8]ub [13.37ub
Thallium 0.90u 0.90u 0.90u 0.90u 0.90u
Vanadium 2.7u 2.7u 2.7u 2.7u 2.7u
Zinc 3130b 3880b 3720b [2.9]ub 1.3u
* - Results have been provided by Keystone Laboratory of Houston, Texas. The

Quantity reported is >5X
A false positive result may exist.

j - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL) or
because minor quality control criteria were not met.
material is reliable. :
u - The material was analyzed for, but was not detected. The associated

numerical value is the estimated sample quantitation limit or CRDL.

Presence of the

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).

Presence of the material is reliable.

(Inorganic data only).
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TABLE 5 CONT.
INORGANIC ANALYTICAL RESULTS FOR
SURFACE WATER SAMPLES (ug/l)
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH

‘TDD F08-8903-06 - PAN FUT0039HDA

SAMPLE # RFT-OPW-1A RFT-0PV-1B
TRAFFIC RPT # MHP-532 MHP-533
SAMPLE LOCATION PONDED AREA PONDED AREA
AT BASE OF AT BASE OF
TLGS DAM TLGS DAM
Aluminum [23.0]ub 317b
Antimony 19.9u 19.9u
Arsenic [2.9] 33.1
Barium [37.3]ub [82.2]ub
Beryllium 1.1u 1.1u
Cadmium 1.8u [3.6]ub
Calcium 312000 369000b
Chromium 2.8u 2.8u
Cobalt [6.3]ub [5.6]ub
Copper [1.2]ub [6.6]ub
Iron 503b 10200b
Lead 0.90u 68.2bj
Magnesium 56100b 58800b
Manganese 12900b 21400b
Mercury * 0.20u 0.20u
Nickel 9.7u 9.7u
Potassium 5380 9960
Selenium 12.0u [18.5]ub
Silver 1.6u 1.6u
Sodium 60000b 63400b
Thallium 0.90u 0.90u
Vanadium 2.7u 2.7u
Zinc [19.8]ub 759b

Results have been provided by Keystone Laboratory of Houston, Texas. The

remaining results are from analyses conducted by Silver Valley Laboratories of
Kellog, Idaho.

b -

Material was detected in the .laboratory blanks. Quantity reported is >5X

the amount found in the blank. A false positive result may exist.

u

~ The material was analyzed for, but was not detected. The associated

numerical value is the estimated sample quantitation limit or CRDL.

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).
Presence of the material is reliable. (Inorganic data only).
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APPENDIX A

SAMPLE COLLECTION AND SHIPMENT INFORMATION
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH

TDD F08-8903-06 - PAN FUTOO39HDA

SAMPLE ID PARAMETERS  TRAFFIC RPT # SAMPLE TAG # CHAIN OF CUSTODY
RFT-SW-14A METALS MHP-525 8-94551 8-11438
RFT-SV-1B METALS MHP-526 8-94552 8-11438
RFT-SW-2A METALS MHP-523 8-94553 8-11438
RFT-SW-2B METALS MHP-524 8-94556 8-11438
RFT-SW-3A METALS MHP-521 8-94554 8-11438
RFT-SW-3B METALS MHP-522 8-94555 8-11438
RFT-SW-44A METALS MHP-515 8-94557 8-11438
RFT-SW-4B METALS MHP-516 '8-94558 8-11438
RFT-SV-5A METALS MHP-517 8-94559 8-11438
RFT-SW-5B METALS MHP-518 8-94560 8-11438
RFT-SW-6A METALS "MHP-519 8-94561 8-11438
RFT-SV-6B METALS MHP-520 8-94562 8-11438
RFT-SW-74 METALS MHP-509 8-94563 8-11446
RFT-SW-7B METALS MHP-510 8-94564 8-11446
RFT-SW-84A METALS MHP-511 8-94565 8-11446
RFT-SV-8B METALS MHP-512 8-94566 8-11446
RFT-SW-9A METALS MHP-506 8-94567 8-11446
RFT-SW-9B METALS MHP-507 8-94587 8-11446
RFT-SW-104A METALS MHP-503 8-94568 8-11446
RFT-SW-10B METALS MHP-504 8-94569 B-11446
RFT-SW-11A METALS MHP-528 8-94591 8-10998
RFT-SW-11B METALS MHP-527 8-94590 . 8-10998
RFT-SW-124 METALS MHP-513 8-94588 8-10998
RFT-SW-12B METALS MHP-514 8-94589 8-10998
RFT-SW-15A METALS MHP-529 8-94593 8-10998
RFT-SW-15B METALS MHP-530 8-94593 8-10998
RFT-SW-16A METALS MHP-534 8-94599 8-10997
RFT-SW-16B METALS MHP-535 8-94600 8-10997
RFT-SW-174A METALS MHP-537 8-94527 8-10997
RFT-SW-17B METALS MHP-538 8-94527 8-10997
RFT-SV-18A METALS MHP-539 8-94529 8-10997
RFT-SW-18B METALS MHP-540 8-94530 8-10997
RFT-TA-1 METALS MHL-955 8-94580 8-11446
RFT-TA-2 METALS MHL-956 8-94581 8-11446
RFT-TA-3 METALS MHP-500 8-94582 8-11446
RFT-TA-4 METALS MHP-501 8-94583 8-11446
RFT-TA-5 METALS MHP-502 8-94584 8-11446
RFT-OPW-1A METALS MHP-532 8-94595 8-10998
RFT-OPW-1B METALS 8-94596 8-10998

cRCyCIaG Tager

MHP-533

[P

o e

PR




SAMPLE COLLECTION AND SHIPMENT INFORMATION
RICHARDSON FLAT TAILINGS

APPENDIX A CONT.

SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTOO39HDA

SAMPLE ID PARAMETERS  SAS # SAMPLE TAG # CHAIN OF CUSTODY
RFT-SE-1 METALS 4725H-01 8-94570 8-11437
RFT-SE-2 METALS 47258-02 8-94571 8-11437
RFT-SE-3 METALS 4725H-03 8-94572 8-11437
RFT-SE-4 METALS 4725H-04 8-94573 8-11437
RFT-SE-5 METALS 4725H-05 8-94574 8-11437
RFT-SE-6 METALS 4725H-06 8-94575 8-11437
RFT-SE-7 METALS 4725H-07 8-94576 8-11437
RFT-SE-8 METALS 4725H-08 8-94577 8-11437
RFT-SE-9 METALS 4725H-09 8-94578 8-11437
RFT-SE-10 METALS 4725H-10 8-94579 8-11437
RFT-SE-16 METALS 4725H-13 8-94525 8-11440
RFT-SE-17 METALS 4725H-14 8-94528 8-11440
RFT-0OSE~1 METALS 4725H-11 8-94594 8-11437
RFT-0SE-2 METALS 4725H-12 8-94597 8-11437
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APPENDIX C

QUALITY ASSURANCE REVIEW



REGION VIII SUMMARY OF DATA QUALITY ASSURANCE REVIEW
***guideline references are from Contract #787%*x%*
Case No.: 12334 TDD No.: F0-8909-08
Site: Richardson Flats
.-Contractor Laboratory: Silver Valley Labs, Inc;; Kellogg, ID
Data Reviewer : Lynn Fischer Date of Review: Oct. 11, 1989
Sample Matrix: 19 low waters
Analysis: Metals and Mercury.
Sample Nos.: MHP520, MHPS521, MHP522, MHPS23, MHPS524, MHP525, MHP526,

MHP527, MHPS528, MHP529, MHP530, MHP532, MHP533, MHP534,
MHP535, MHPS37, MHP538, MHP539, and MHP540.

( ) Data are acceptable for use.
(X) Data are acceptable for use with qualifications noted.
( ) Data are preliminary - pending verification.

( ) Data are unacéeptahle.

!

Action required by DPO? !

No X Yes The following items require action:
All Mercury data is unusable because of missed holding times. Mercury
analysis however was performed by Keystone, TX prior to samples being
shipped on to Silver Valley for analysis, this data is being used. SMO,

or whomever decided to forward the samples should always consider
holding time requirements when making these decisions.

Action required by project officer?

No X Yes



The following are our findings:

Data are acceptable for use, with the exception of the mercury analysis,
with the following qualifications.

Holding time criteria were met for all analysis with the exéeption of
the mercury cold vapor analysis; all the mercury results are flagged
"a", unusable.

All calibration frequencies and requirements were met.

Quite a few contaminants wvere detected in analysis of the initial,
continuing, and laboratory preparation blanks they are: aluminum,
antimony, barium, calcium, cadmium, cobalt, copper, iron, magnesium,
manganese, potassium, selenium, silver, sodium, zinc, and lead. All
samples with positive results for these analytes were flagged "ub",
"aj", or "b". "UB" was used to flag those results detected below the
contract required detection limit (CRDL), "uj" was used to flag those
results greater than the CRDL but less than five times the greatest
amount detected in any blank, and "b" was used to flag all other
positive results. ’

Brackets are applied to all results greater than the instrument
detection limit (IDL) but less than the CRDL.

Duplicate results for the following analytes were outside limits (+/-
20%), however none were flagged because all were associated with either
results below the CRDL, contaminants detected in the blanks, or one of
the values was undetected: aluminum, copper, iron, potassium, arsenic,
and selenium.

Analysis of the spiked sample had two outliers, lead (16.7%) and

selenium (-134.3%), limits are (75-125%). All lead results were flagged
"i", results may be biased low. No flags were added to selenium results
since both the sample and spiked sample results were less than the CRDL.

All other quality control (QC) criteria were met.

recyeiad naper ceoiogy and environmernt
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Inorganic Data Completeness Checklist

Inorganic analysis data (Form I)

Initial calibration and continuing calibration verification (Form
IIA)

CRDL standard for AA and ICP (Form IIB)

Blanks (Form III)

ICP interference Check sample (Form IV)

Spike sample recovery (Form VA) '

Post digestion spike sample recovery (Form VB)

Duplicates (Form VI)

Laboratory control sample (Form VII)

Standard addition results (Form.VIII)

IC? serial dilutions (Form IX)

Holding times (Form X)

Instrument detection limits-quarterly (Form XI)

ICP interelement correction factors-quafte?ly (Forﬁ Ii)
14

ICP linear ranges-quarterly (Form XIII)

Rawv data for interference checks

Raw data for calibration standards

Rawv data for blanks |

Raw data for CRI and/or CRA

Raw data for samples

Raw data for duplicates

Raw data for spikes

Traffic reports



Contract Compliance

I. Initial and Continuing Calibration Verification (ICV and CCV)
(guidelines pg. E-4, Form IIA)

1. Vas instrument calibrated daily and each time it was set up?

yes X no ___

2. WVere instruments calibrated using 1 blank and several. standards?

‘ yes X no '

3. WVere calibration verifications within 90-110X7

yes X no ____

4. Vere continuing calibrations run at 10X frequency?
yes X no

5. Vere the raw data correctly transcribed onto Form IIA?
yes X no__
II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6,
Form IIB)

1. For ICP analysis, were standards (CRI) @ 2x the CRDL or the IDL
(vhichever was greater) analyzed at the beginning and the end of
each sample run, or at a minimum of twice/8 hour shift,
vhichever was more frequent?

yeas X no

2. For furnace AA analysis, were standards (CRA) analyzed at the
beginning and the end of each sample run, or at a minimum of
twice/8 hour shift, whichever was more frequent?

yes X no

3. Were the CRI and/or CRA standards analyzed after the ICV?

yes X no

4. Vere these data reported on Form IIB?

: yes X no
5. Vere the raw data correctly transcribed onto Form IIB?
yves X no

ITY. Blanks (guidelines pg. E-6, Form III)

1. Was the initial calibration blank (ICB) analyzed immediately
after the initial calibration verification (ICV)?
yes X no
2. Vas a continuing calibration blank (CCB) analyzed immediately
after each continuing calibration verification (CCV)?
yes X no
3. Vas a preparation blank (PB) analyzed at a frequency of at
least 1 in 20 samples?
yes X no NA

recycieQ c3ner
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4, How many elements were detected above the CRDLs? o (if 0, go
to question 5) '

4a. How many elements were detected in the blanks at greater
than one-half the amount detected in any sample?

3. Vere raw data correctly transcribed onto Form III?
yes X no
Comments: See narrative for elements detected in blanks.

IV. ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV)

1. Was the ICS analyzed twice per 8 hour shift?
yes X no ___
2. Vere the ICSs analyzed before and after samples?
yes X no
3. Vas any massive interference detected?
yes no X
4, Vere the ICSs within +20% mean value?
yes X no

5. WVere rawv data correctly transcribed onto Form IV?
V. Spike Sample Analysis (S) (guideline pg. E-8, Form V)

1. WVere spikes analyzed at a frequency of 1 in 20 samples?
yves'X no

2. Were spike recoveries correctly calculated?

yes X no
(SSR -~ SR)
% recovery = SA X 100
SSR = Spiked Sample Result
SR = Sample Result
SA = Spike Added

3. Vere spike recoveries within the range of 75-125X%?
yes no X
3a. For recoveries outside this range, were associated data
flagged "N" by the labératory on Forms I and V?
) yes X no NA

(an exception if granted where the sample concentration is >4X
the spike concentration)

4. " Vere raw data correctly transcribed onto Form V7?7



yes X no ____
* Refer to page E-9 (SOW 787) for information regarding the amount of
spike to be added for each analyte and for other information about the
Spike Sample Analysis.

_VI. Duplicates (D) (guidelines pg. E-11, Form VI)

1. Vere duplicates analyzed at a frequency of 1 in 20 samples?
yes X no

2. Vere RPDs correétly calculated?
yes X no

RFD= S -D X100
(S + D)/2

Sample
Duplicate
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Ja. For sample concentrations >5x the CRDL, were RPDs +20%? (limits

of +35X apply for soil/sediment/tailings sampies)
yes X no __ NA

3b. For sample concentrations >5x the CRDL, did duplicate analysis

results fall outside the control window of + the CRDL?
yes no X NA

_ 3c. Where the RPDs exceeded the control limits, were the data

4,

flagged ‘*’ on Forms I and VI by the laboratory?
yes X no NA

Vere raw data correctly transcribed onto Form VI?
yes X no

* Qther Considerations:
~ Field blanks cannot be used for duplicate analyses
- Duplicates must be analyzed for each analytical method

VII.

Laboratory Control Sample (LCS) Analysis (guideline pg. E-12, Form
VIiI)

1. Was an LCS analyzed for every sample delivery group or batch
of samples, whichever was more frequent?
yes X no
2. Vere recoveries within the 80-120% limit?
yes X no

-if the recoveries were outside this range the analysis must
be terminated, the problem corrected and the previous samples
associated with that LCS redigested and reanalyzed.

3. VWere the raw data correctly transcribed onto Form VII?

yes X no-__
VIII. Furnace Atomic Absorption (AA) QC Analysis (guidelines pg.
E-14, Form VIII)

1. Does the raw data package contain absorbance values for two
injections per sample, the average values and the relative
standard deviation (RSD)?

ves X no

2. For analyte concentrations > the CRDL, did the RSD for the
duplicate injections agree within 20%? (if yes, go to question
3)
yes X no

RSD = SD X 100

M
SD = Standard Deviation of Duplicate Injections
M = Mean of Duplicate Injections




2a. Were samples that exceeded the 20¥ criteria reanalyzed?
yes no
2b. Did any reanalyzed samples exceed the 20% criteria?
' yes no
2¢. If yes, did the laboratory flag the data of Form I with an
M ?
yes no

Was the recovery of the spike‘> 40%? (if yes, go to question
A)O . ’
yes X no ___
If no, was the sample diluted and rerun with another spike?
yes no

WVas sample absorbance >50% of spike absorbance?* (if yes, go
to question 3).
yes no X

* Spike absorbance = absorbance of spiked sample - absorbance of sample.

6.

4a. For spike recoveries between 85 and 115%, were results
reported to the IDL?

yes X no
RPD = (SSR - SR) x 100
SA
SSR = Spike Sample Recovery
SR = Sample Result t
SA = Spike Added

4b. For spike recoveries outside the 85 and 115% range, were
results reported to the IDL and flagged with ‘W’?
yves X no
Vas spike recovery between 85 and 115%? (if no, go to
question 6)

Sa. Were results quantified from calibration curve and
reported to IDL?
yes no __
Vas an MSA at 50, 100 and 150% of the sample absorbance
analyzed?
- yes no

6a. Was each MSA analysis identified in the raw data along
with the slope, intercept and correlation coefficient?
‘ yes no

6b. Were these data correctly transcribed onto Form VIII?
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yes no

6c. Were correlation coefficients(r) > 0.9957
yes no

6d. If no, were MSAs run once more?
yes no

- If the correlation coefficients were still > 0.995, data on
Form I must be from the run with the best ‘v’ and the data
on Forms I and VII must be flagged with a ‘+’.

Vere these criteria met? _
yes no

6e. Vere all MSA obtained data marked with an 'S’ or an S+ on

form I?
yes no

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX)

L.

5.

Was an ICP serial dilution performed on each group of samples
of a similar matrix (i.e., soil, water) and concentration
(i.e., low, high) or for each sample delivery group, whichever

vas more frequent?
yes X no

For elements with concentrations >10X the CRDL, did any exceed
the serial dilution results by more than 10%? (if no, skip
questions 3 and 4)

yes X no
I
I -3
% difference = I X 100
I = Initial Sample Result
S = Serial Dilution Result (instrument reading X5)

Which elements had concentrations that exceeded the 10%
criteria? only those associated with undetected values or blank

contaminanats.

Did the laboratory flag these data with an ‘E’ on Form IX?
yes no

Vere the raw data correctly transcribed onto Form IX?
yes X no

e

X. Instrument Detection Limits (IDL) (guidelines pg. E-13, Form XI)

1.

2.

3.

Were IDLs reported for each analyzed element?
yes X no

Were IDLs reported for each instrument used?
yes X no
Did the IDLs meet the contract requirements? (refer to pg.

E~13, SOW 787)
ves X ______no B
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XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII)

1. Vere correction factors reported on Form XII?
yes X no

XII. Linear Range Analysis (LRA) (guidelines pg:. E-14, Form XII)

1. Vas a linear range verification standard analyzed?
‘ yes X no

2. Was the results within +3% of the true value?
yes X no

Holding Times
Limits: Metals - 6 months; Hg - 30 days; Cn - 28 days.

1. Verified date of sample receipt by laboratory 8-16-89
2. Date of preparation/analyses ICP - 8-24-89

AS - 8-31-89

SE - 8-31-89

PB - 8-29-89

TL - 8-24-389
3. Vere holding times met? yes X, for all but HG

[}
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3. 88

ab Name: SILVER VALLEY LABS., INC.

1:

UZAM =S ILVER VALLEY LAS

UsS. EPA -~ CI2-

1.
' INORGANIC. ANALYSIS DATA SHEET™

ab Code: SILVER
atrix (soil/water):
avel (low/med):

: Solidss

PQ3

ZPA SAMPLE_XNO.

I
consenes gt [P0
Case No.: Lﬁ")‘ SAS MNo.:

soe m.:Q}_ﬂ@go

Low

Lab. Saunple ID:

Dats Raceived: W

Concentration Units (ug/L or mg/Xg dry weight): Lﬁ[é_

{
}CAS No.

i
% Analyte [ConcentrationiC
{

-—q“--

17428=90~5
|7440-36-0
[7440~38=2
[7440~39~3
|7440=41~7
+ | 7440~43-9
[7440-70-2
[7440=47=3
| 7440~48-4
{7440-50-8
|7439-89-6
{7439-92~1
| 7439-95=4
{7438-96-5
[7439-97-6
|7440-02-0
[7440-09=7
{7782-49-2
|7440-22~4
|7440~23-5
[7440~28=0
{7440~62-2
[7440~66~6
|
{

-

jAluminun.
| Antimony
|Arsenic__

jCalcium
{Chromium_
[Cebalt
{Copper

|Izren

b

{Lead

{Magnesiux|
{Manganese!
|Mercuxy_ |
{Nickel

3

| Potass;umt 53 .
|selenium_|
{Silver
|Sediunm
[Thallium

—Tg

2

|Z24inc

_____Lﬁ.ﬁ]__l

N
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St s st ot
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Color Bafore:
Caler Aftar:
Commants:

Clarity Aftar:

Clarity Beforas: @ZE?/Q/

Texture:

Artifacts:
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Lab Name:

Lab Cuade:s

Matrix

Level

Salids:

)4

Calar Befaore:

Color Aftter:

Comments:

SILVER
(soil/water):

Clow/med):

u.s. EPA - CLP

1

INORGANIC ANALYSIS DATA SHEET
(of-L800 74

Contracséé?i—sa—hﬁlh

Case. No. :

SILVER VALLEY LABS, INC.

WATER

LOW

0.0

12334

SAS

N':o H

o1

/6.

EPA SAMPLE. NQ.

i MHPS21

SDE No.:

Lab Sample ID:

Date Received:

Concentration Units (ug/L or mag/kqg dry weightls: UG/L

iCAS N, i Analyte IConcentrationiC.: Q4 v
P7423-30-5 i Aluminum_ ME. 5\ KL 4» LP_ILAF
P7440-36-0_1Antimony i _ 1.2 Ui _____ P 2
17340-38-Z_!Arsenic__! [3:811BIN ___TIF i
17430-39-3_!Barium___i_ [52.31 ! Fiug [P,
17440-%41~-7 iBerylliumi____ 1.1 U (P >
17440-43-3_iCadmium__ ! J.2_1_13 PP uaf
1 7440-70-2_ iCalcium__! 139000 & 1D 1Pl
17440-47-35 i Chromium | _ 2.8 U3 B
{73430-48-4_!Cobalt ! T2 EV I BIua 1Pl
' 7440-30-3 iCopper . JLE1.57 Bl PP e
1 7433-83-5_{ Iron ' f23.3 1B P #ﬁgqf
17429-32~1_!lead ' 38.2 | NS BIIF o,
17333-25-4_iMagnesium}_______ 3PEQO_t_iB_____1P_lwi 797
' 743%~26-5_Manganese! _______ 1080 _:_ 13 1P liac
17333-37-6_!Mercury__________ 0.20_ 1N L __1CY! Bgur
V73S0 oiZ o0 Mickel b Ba7 MU PR
) 7450-03-7_ {Potassium!_______L3470T IR Wb 1P ad TS
17782-%3-2_ Selenium | ________14.7  'EINw w3 IF_ i
ki 3 _‘Silver i 1.& iUi__ 1P
1733022325 iSodium_ #1000 1 1B 1P_iwF
7 ‘Thallium_§______ - 0.30 id " IF €
V732062 tVYanaddum_ 2.7 UL _iP 3
V7320 -c6~-6_ 1 Zinc ' Z3E0_1_1B P
e 'Cyanide__! A __iNRS
COLORLEES Clarity Before: CLEAR Texture:
COLCRLESS Clarity After: CLEAR Artifacts:
racCIRg agper . " .
(SR BRBFT FORM I - IN SRR AR AR

MHPS2

08/16/89

7/8E&
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U.s. EPA - CLP
EPA SAMPLE NQ..
L :
INORGANIC ANALYSIS DATA SHEET

3-wf-ofy | MHPS2Z

Lab Name: SILVER VALLEY LABS, INC. Contractf-éa—&?—vv?f—
: m@#ﬂ
Lab Code: SILVER Case No.: 12234 SAS No.. SDG No.: MHPS20
Matrix (sgoil/water): WATER ’ Lab Sample ID:
Level (laow/med): LOW Date Received: 08/1&/83
% Solids: Q.0

Concentration Units (ng/L or ma/ka dry weignt): UG/L

iCAS Nuo. 1 Analyte ConcentraticoniCi 02 Mo
V742323025 tAluminum 1740 0 i@ if_ e

P 7440-36-0_lAntimony G ____ SS.BLIEL L PR ey
7440-33-Z_ !Arsenic _________ ;L;z_f_ﬁBh____iE_légﬁf
{7420-33-3 iBarium __{_______ 82z Hlue 1P Ly
174490-41-7 Bervllium:_ 1.1 0y P
17340-35-3 iCadmium__ | 1.0 4 _1h 1P e

1 7440-70~-2 Calcium__| 206000 1 1D {P_ e
173340 -47 -2 {Chromium_! 2.8 11Ul _iP_

1 7440-98-~4 ICobalt : s, 7Rl 1P iaF

1 7440-50 -8 I Copper : 7l.9 4B 1P i
17433-83-5 i 1lraon 1 S320 1 18 1P haE

! : ' 4 GP e

' Pl = -

lor Before: EROWN Clarity Before: CLEAR - Texture:
lor Aafter: BROWN Clarity After: CLEAR Artifacts:
snments:

FORM I =~ IN 7/38
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U.S. EPA - CLP

FQRM I

EPA SAMPLE. NA.

1
INGRGANIC ANALYSIS DATA SHEET _ ! !
(3-t08-co7d ! MHPS2Z |
Lab Name: SILVER VALLEY LABS, INC. CoNtract: ~oG—pa—insrs—1 :
| | e /61
Lab Code: SILVER Case No.: 1233¢ SAS Nao.: SDG Na.: MHPEZR
Matrix (sail/waterr: WATER Lab Sample ID:
Llevel (low/med): LOW Date Received: (08/16/89
Z Solids: 0.0
Concentraticon Units (ugs/L or mg/kg dry weightl: UG/L
i CAS N, ' Analyte |ConcentraticniC! Q Mo
1 73423-30-5 !Aluminum_! 18. 2 VI E wo EIRTE
V7440 -36~0_Antimony 4 _ 257 HL (e ‘P
17330-38~Z !Arsenic__4_______ 1881 EINW fF_ffE?f
1 7420-33-3 !Barium___! E1.5 B 1Pl fag
PZ7420-41-7 ‘Berylliumi_____ 1.1 fUi____ P 1 %
i 7a4s0-43-3_ iCadmium__ ! ________ S, OB v __ 1P -
17440-70-2 !Calcium__! 211000 1 1B P
1 7440-47 -2 IChromium_ ! _ 2.8 ‘Ui _____ GP_t
1743098 -4_ iCobalt ? L5.51 1 Bluy LR_ibve
17440-50-8_!Copper : 1. 271FL L LP_toar
17423-83-6_!1lran ; Ve ST EL L VP o )
- 1 7433-22-1_!Lead ! 48,21} ZILE :ézgi*“‘
17323-23-4 _iMagnesium! 21400 | 10 T 1p = 797
1 7423-26-5_iManganese! _ 1170 1 17 LP_tuiy
17433-27-5_!Mercury ! 020 UM R __ICY! g% eAr
1 7330-02~0_INickel __!_ 1Z.T VB P’ s,
17290-03-7_ ! Potassiumi_______ SIBOIEIUB P _lac  o®
17782-33zz iSelenium PELETIEINE LR IFGoak
i7480-22-4 !Silver : 1.6_1U} =
P 7R40-23-5 !Sodium___ ! _ 42200 1 173 L P LA
17930-23=0_{Thallium_! 0,30 11} E
7440282 -2_ 1 Vanadium_ i _ 2.7 Ul LR
1 7430-E6-6_1Zing ; 1730 1 13 LR iiar
'Cyanide ' [ |
Calor Before: COLORLESS Clarity Before: CLEAR Texture:
Colar atter: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
reégggg&gggg; e '-‘1‘“111‘!:1\ e environment

- IN

7/

T e B o 3 b

-y v
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U.S. EPA - CLP
EPA SAMPLE NO.
i
INORGANIC ANALYSIS DATA SHEET

: gé (OX-CIJ?‘/: MHPS24
.ab Name: SILVER VALLEY LABS, INC. Contract: ox !
vy 15015

.ab Code: SILVER Case No.: 1238 SAS No.: SDG No.: MHPSZO
latrix (soil/water): WATER Lab Sample ID:

.evel (low/med): LOW Date Received: 08/16/89

{ Szlids: Q.0

Concentration Units (ug/L or mg/kg dry weightr: UG/L

CAS No. | Analyte ConcentraticniC! @ M
17923-30-5_aluminue_i_______$4500_! L3 LB _inar
VZ440-3€-0 santimany L _E10 0 13 1P i
1 7440-58-2_iArsenic ¢ __Bl3 i __iB_
1 7330-33-3_iBarium b 881_1 _ib P
17430-41-7 !Bervlliam!________ (Z.aliEL______1P_!
1734024332 _iCadmium__ i _________i27_:_i® P o
1 7440-70-2_iCalcium__ ) _____ 238000 1 17T LR e
(73440 ~47-3 1Chromium_ i _ 72s2 V4 P
1 7440-48=-4_!Cobalt_ __ ' __ J27. 0118 6 4Pl
1 7430-50-8_Copper___\________ 1230 1 13 ____LR_tlew
17433~83-6_iIron b 38500 _ 13 PRt
17433~32-1_ !Lead ! ZO000 1 ta 9 1P il
17439-35-9 Magnesium! E8400 1 13 1P_iwr
1 7423-36-5_iManganess!________ 2080_1 13 ____1P_ .
1743323775 iMercury _i_______ 33.2 ! _IN R __ICV!og8 LaF
1Z340-02-0 iMickel _ ! _67.3_1_1 LR_1 T%ag
P 2330 =03 -7 [ Potassiumi 2gg0_1 13 R TT:
: b L )32a. . T BIN® vy IF_ i
___________________ R < U A N e v T
42200 3 13 __iP_iaF
Ta. 70BN IF i
=22 4 ] N
T TTTTTiEEo0 1R TR af
e b _iNRI
.or Zefore: ZROWN Clarity Before: OPACGUE Texture:
.or ATter:  BROWN Claraity aAfter: OPAQUE Artifacts:

mentzs:

FORM I - IN 7/E8



Lab Name:

SILVER VALLEY LABS, INC.

U.S.. EPA - CLP

1

INORGANIC ANALYSIS DATA SHEET

1690>151

Cbntracm-baé.—auja.—jogzi.

20"

EPA SAMPLE NO.

MHP32ZS )

Lab Code: SILVER Case No.: 12334 SAS No.: SDG Na.: MHPSZO
Matrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW Date Received: (8/1&/89
Z Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
1 CAS Nz, 't Analyte ConcentraticniCl Q Mo
17423-30-5_tAluminum_{_______JZ7.30Eius ___1P_teac
V7430 -3€-0 taAntimeony G 13.3 Ui 1P
1 7440-38-%_tArsenic__! 7.2\ EONW F_! okp
| 7420-32-3_iBarium___! IVCETVER ) AU Y
1 7440-41-7 iBerylliumi_________1.1 ‘Ui ______IP 1 “H
1 7940-43-3_ ! Cadmium__! 1.8_1Ul 1P
1 7340-70-2 iCalcium i ____ 132000 1 1% P ¢
1 73440-47-3 Chromium_ | _ 2.8 iU} iR
17430~48-4_iCobalt _ ! 13.111Biue ___IP_ i
1 7430-80-3_!Copper___! 1.1_tU! (P_!
‘Iron ! 1S6. 4 1Bt wb LR _ Y,
Lead ' 9.2t _INSRBIIFE_ ""’"kﬁ
iMagnesiumi SH700 1 1B ; H TS Cy
iNigkel - P AN 1 Y . P oy,
T . - K ey 1 ln.-—— a_ 1 -~
__________ ‘Potassiumi 18I0 VB a8 P kav °‘;
__________ vSelenium 1 ___ 15,41 IEIN%® 5 F s
iSilver i 1.6 _1UJ ' e
1Sadium_ 4 _ 13700 0 1 1P
__________ PThalliuwm_ f________2.30 Ui ______iF !
Vanadium_ 2.7 4l P )
V7420 -e6-6_12inc H 4.1 _1_1 R PR ar
o ____iCyanide__! i INR:
Czlor Betore: COLORLEES Clarity Before: CLEAR Texture:
Color After: COLORLESS Clar;t} After: CLEAR Artiftacts:
Comments:
racycieq zaper . .
recveied paper CeoloRy Shd CRviramEat
recycled paper FORM I - IN ¢colugy dnd environment 7/88
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U.s. EPA - CLP
. EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET ' '
Sg .Ww8-007Y ' MHPSZE '
Lab Name: SILVER VALLEY LARS, INC. Cantract, 57 ot | :
0>/
Lab Code: SILVER Case Nmo.: 1233 SAS No.: SDG Na.: MHPSZ20
Matrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW ' Date Received: (08/1&6/89
%X Solics: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
i CAS No, I Analyte (ConcentraticniC: Q@ iy
17423-20~5_1Aluminum_! _ZE.3LBI % ___iP_ i
7430360 _tAntimony BEDS- 7% N ¥ N ¥ s
| 7920-38-2 ‘Arsenic _i________ 7.7 iEINE____iF_+&¥
| 7440-33-3_iBarium___!_ EL.2 MEiILE 1P g,
’Ziﬁg:ﬁl_z_}i rviliumi! _ 1.1 4l ]
79440-43~-3_ 1 Cadmium__ | L 1.8 ‘Ui __ i8R .
.zgig;7n-2 ‘Calcium__ b __ 131000 1 1% 12_r
V7320 -37~-3_ (1 Chromium_ 1 _ 2.8_:4! P
1 T440-93-3 Copalt P 2.6 iUl 4P !
.Ziig_gg~= 'Copper : _lZ.a)MBEius iR e
17333-83=6_iIron_____i_ T84.73iBion ___1P_IY
17433-322-1_!Lead = Q.33 BINWS L8 E_ g ar
1 7433-35-4 'Magnesiumi Sgs00_3 17 LRt TP
17432265 IManganess| 13,1 1 1 @ TP tar
! J,u v ' C

1
3 1}

) )

§ 1

i !

1 T

1 t

1 74340-28-0 (Thallium | 0,20
3 ! ;

] 1

1 3

1 1

i T

t 1

1 1

___________ i
P
LRtk
——iNR
lor Eetore: COLORLEES Clarity Betore: CLEAR - Texture:
ler After: COLORLESS Clarity After: CLEAR rtifacts:

~
~
()
0]

FORM I - IN
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U.s. EPA - CLP
: EFA SAMPLE NOQ.
1

INORGANIC ANALYSIS DATA SHEET

. I MHPS27 '
Lab Name: SILVER VALLEY LABS, INC. Contracty 5 Ll CO'Z,‘{ -4 ]
o/
Lab Code: SILVER Case No.: 1233« SAS No.#q SDG Nao.: MHPSZO
Matrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW Date Received: (Q8/1E/83
Z Solids: 0.0

Concentration Units (ug/L or mg/kg dry weights: UG/L

] 1 i 1 1 1

1 CAS N, ! Analyte iConcentraticoniC! Mo
1722323025 ialuminum i 434001 1% 1P i
17440 ~36-0_tAntimony_ ! 123 1 _!a PR ek
V73440 -38-2_iArsenic__i_____ S40 1| PP

1 7440-33-3 _Barium__ _V____ . 788 | _1B _ipP_ar
17330-41-7 !'Beryllium!_ ______ [2.1 MEl______ 1P lur
| 7440-93-3_iCadmium__'_________1Z7 i 1% ____iP_iaf
1 7420-70-2 Calcium__! 248000 1 B LP_lenF
17440 -47-2 Chromium_ | 8.5 ' _1______iP_ |

1 7440-948-4 | Cobalt ! [28.4) 1 Ki .7 (P iR
17440-50-8_:Caopper___! 1260 1 1T _____1P_iur
17433-89~6_ 1 Iran : 89300_1 _i7 R
17433-22~-1_ lLead ' 17300 + 18 ) 1P i
17433-35-4_IMagnesium! &7100_ 1 _17 PR
1 7433-36 -5 1 Manganasse | AE?SO P i P :uﬁa

Eefore: COLORLEES

Coleor
Color Atter: COLORLEES
Comments:

rec‘/c'eg Dagpar
recycled paper
recycled paper

Clarity BRefuore:

Clar;t} After:

FORM I - IN

Texture:

Artitacts:

seotouy ami envirommen:
ecology und environment
eeology snd environment

~
~
m
m



Sondl

U.S. EPA - CLP
EPA SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET

3-w8-007Y | MHPSZ8

Lab Name: SILVER VALLEY LABS, INC. Contracg: =
#03/%]" 4
Lab Code: SILVER Case No.: 12334 SAS No.: SDG Na.: MHPS20
Matrix (sail/water): WATER Lab Sample 1D:
Level (low/med): LOW Date Received: 08/1&/83
%z Solids: . 0.0

Concentration Units (ua/L or mas/kg dry weightl: UG/L

L 1 1 ] ] ]
i CAS Nao. ' Analyte ConcentrationiCl Q ' '
| 7423-20-5_!Aluminum_' _ _ZB.OLIEL W ___iP_iar
V7430-36-0_tAntimony_t_______T2€.3iBI ¢ 1P 1o
17420 -38-2 tArgenic | Li;éilﬁfﬂuu___LE_iéé??wu
1Z7440-23-3 ‘Bariuwm___}_______7T80.3870181 ua 1P 1 T 0pun”
1744041 -7 !Bervllium!__ 1.1 :Ui______iP_: 9%
1 7430-43-3 ! Cadmium__ | _ 6.0 ¢ 13 1Pl
| 7440-70-2 !Calcium__! 11000 1 1B 1P_ i
1 7440-47 -2 IChromium_} _ 2.8 Ut 1Pt
17340 -248-4_1Cobalt _ LS. 3B b Pl
1 7440-50-8_|Copper . C1.2T 08w _1P_ it
1 7432-839-6_1Iraon b CE5. 1708 s ‘P hﬁixf
17433~32-1 ‘Lead ____ ' _______"34.8_! :&ix'h‘:g_:¢a*a§n
17433 -25 -4 _Magnesiumi 1400 1 1R _ 1Py
17433-36-5_!Mapaanesel _______ 1180 ! _ 1 1Pl
17333-37-5 lMercurx__:_____~__g;gg_:g;g__fC_Lgy.é?ifgkﬁf
| 7430-02 -0 INickel 3.7 MUb______iP A,
1 7480-0%-7 !Potassiumi________SOE0_BEis Pl TRy
7785 -33-2 1Z8elenium_ i _______ 15,1, (BiNW*. - IF_
V7420 -22~-4 15ilver P e 1.5_;;i___*__LE_:
H Zﬁ‘#Q'EB -S_iSaodium . _41 '2'.:)(:)_ : ___:___“___LE_ H
1 7440-28~0 Thallium_: ________0.30 iJ! __ _ _1F_!
7440-€2-2_ Vanagium_________3S.87:HI______iP_ i
Zinc o 1730 v R PP
__________ Cvanide __ | ___ _ o _______iNRi
lor EBefore: COLORLESSE Clarity EBefore: CLEAR . Texture:
lor after: COLORLESS Clarity After: CLEAR Artifacts:

mments:

FORM I - IN 7/E8



e eeus wmiy cemean o o

u.S. EPA - CLP

6234;

EPA SAMPLE. NQ.

1

INORGANIC ANALYSIS DATA SHEET

Caontragt: M

¢ MHPS273

Lab Name: SILVER VALLEY LABS, INC.
: VR8T .
Lab Code: SILVER Case No.: 12334 SAS Na.: SDG No.: MHPS20
Matrix (soil/water): WATER Lab Sample ID:
Lavel (low/med): LOW Date Received: 08/16/83
4 Solids: Q.0
Concentration Units (ug/L or ma/kg dry weight?: UG/L
1CAS No. I Apalyte iConcentraticoniC! @ M
17423-30-5_iAluninum_! T23.3 B A 1Pt
17340-36-0_tAntimony 0 12.3 dUi__ P
17220-38-2 1Arsenic__i_______ 2.3 JUIN ____IF 1 A,
}7340-33-3_!Barzum___i_________1.3_iU! 1P B
V7440-41-7 (Rerwvlliwmi________ 1.1 ‘Ui _____ 1P 1 ’d‘}
17440-43-3 iCadmium_ _i_________1.3 ‘Ui ______iP i
1 7440-70-2_1Calcium__! {213]:Biwe LB_iar
1 7440-47-3 1Chromium_ 2.8 4l ______ip i
17440-98-4 iCobalt___! 2.6 U ‘P
1 7440-50-8_iCopper = 1.1 Ui et
17433-82-€ ! Iran ' T Ed. 2 IE A P L
1743%-92-1 !Lead ! 1,81 EANX wi JIE_! n
g S 71IBILe 1P _tar
= t1iBL ey _1P_iic,
1 ] 1 Il PN 3
SR, . Sc & ;Q.:_"S__@.__.'_.L.-«.i: e XAl
" ! lgl aP i '/a’
tU p_ T
PUTNWE __LF_ oA
‘Ul iR
VEL WS pR_ent
30 U P E_
V73430~ 2 -2 Vanagium_(_________£.7 1] B
V7430 -c6-6_1Zinc_____ ' 12 6 R LS e i
S ‘Cyanide__ ' _ P i NR
Color Before: COLORLEES Clarityvy Zefore: CLEAR Texture:
Color After: COLORLESS Clarit; ATter: CLEAR Artifacts:
Comments:
recycled paper sesiogy and snviroament

rec’\?cci ed

a

pape

Per

ervlogy and environment
ceology and environment

FORM I - IN
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Lab Name:

Lab Code: SILVER

Matrix

Level'CIOw/med):

Z Solids:

u.

INORGANIC ANALYSIS DATA SHEET

Case No.:

QRST

S. EPA - CLP

1

SILVER VALLEY LABS, INC.

1233

EPA SAMPLE NO.

—— mv an

bi-Lof-0co0TY | MHPSZO
Contract: —oto—tS=—iall. |
nPwje81

SAS Na.: SDG No.: MHPSZ2

(soil/water): WATER Lab Sample ID:
LOwW Date Received: (8/16/89
0.0
Concentration Units (ug/L or mg/s/kg dry weight): UG/L
CAS Nuo. i Apalyte ConcentraticomiCl Q@ '
7923-30-5 aluminum_!_______T3Z.10'Ei A 12 i
7340-26-0_téAntimony v 13.3 WL P
73202332 iArssnic T 3.3 WUNCTTTTIE 1 8
7450-33-3 GBarium 0 1.3 Ui 1P 44&2?9
7330-81-7 iBervlliumi ____ 1.1 ‘Wi 1P
7830-45-2 iCadmium ¢ ____ L1-8_iU0. _____iB_
7440-70=2 1Calcium__ ' ________ JIZEiEILy 1P ILAF
7340-47-3 Chromium_ i 2.2 ‘U iP_
7450-48-4 iCaobalt _ 1 - £.6 iU ______iP_
440-30-3 Capper__ _{ ____ _____ _iel Ui iP_
2-39-6_!lron_____ 31,5 1B} i P Lagf
422-32-1 ilLead ____}_ (1.68] @gfﬁF
4 1 1M £3.0

lor BEefore: COLORLEES

mments:

1or After: COLCRLESS

Cl

arity

.

Eefore: CLEAR - Texture:

Clarity Atter: ©CLEAR . Artifacts:

FORM I

- IN 7/88
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u.s. EPA - CLP
EPA SAMPLE._NQ.
1
INORGANIC ANALYSIS DATA SHEET

(a;_wg-oo']'-/: MHPS22 !
Lab Name: SILVER VALLEY LABS, INC. Contréct: e S e | !
qu#’1
Lab Code: SILVER Case No.: 1233« SAS Noa.: SDG No.: MHPSZO
Matrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW ' Date Received: 08/16/89
Z Snolids: 0.0

Concentration Units (ﬁg/L or mag/kg dry weight): UG/L

e e e i T e T s | e e s o i e s s e o e e S} e . i e s S s et St ot . e e

J I— _l - ' ] 1 1

] i ' i ] * ‘

i CAS No. .+ Analyte ConcentraticoniCl Q Mo

1 ] ] ’ ] { '
17423-30-5_Aluminum_!_______ 23.0!Bllib____LP_iuF
V7440 -26 -0 _ s Antimony 13.3_1Ul '

T i S . — i S S — ey o S o o S

1 7440-33-3_ !Barium b ;gngj:gig_____i__uﬁﬁggb
17330-41-7 (Berylliumi 1.1 iU ‘et A
17330 -943 -3 (Cadmium__ __l.8_:4l B
1Z320-70-2 _tCalcium o 221000 1 | iR
1 7340-47 -3 IChromiua_________ 2.3 iUl ‘P
1 7430-48-4 !Cobalt ! 6.2 )1B1 46 LR iac
1 7440-30-3_Copper___! 1.2 By 1Pl
. 3 17433-83-€_'1lraon ' S03_!_1B LP_ Ak
17433-32-1_!{Lead ! 0.20 IUINWK __!'F :é%%;;
1743322504 iMagnesiumi 06100 1 IR LP_ U
17432-36-5_Mangangss! _ 1EI00_ 1 19 LB _1iaf
17423-37-5_‘Marcury__| 0,20 _UIN_ 2 __1CY! 7§é:”:
174202020 INickel ! 3.7 Wb _iP_ B2
| 73430 -05-7 | Potassinmi____ 53801 ! TR %g;
17782-43-2_!Selepium_!________12.0 'UiNwx __IF i€ "3
' Silver P _ 1.6 'U; 1P
_________ ' Sodium Vo E0000_ 1 _in LP_AF
__________ ‘Thallium ¢ _2.230 UL 'F !
__________ ‘Wapagdium_t_____ 2.7 Ui _iP
__________ 1 Zinc_ 12.3Vi g ia PP AT
Cyanige ' ___ P_d INRY
__________ S T
Color Betore: COLORLESS Clarity zefore: CLEAR ‘ Texture:
Color Atter: COLORLESS Clarity AfTter: CLEAR Artifacts:
Comments:
TacvCelag nacer ’ SCHI0EY a0l MY ironm et

recycled paper - . : ;
recycled paper FORM I - IN .-«51:}?;‘;_5‘"a-‘:‘«?(ir:.:‘i:;’:::::' ‘ 7/88
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U.So EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET | :
(d-w&oo?l[ i MHPSZZ '
Lab Name: SILVER VALLEY LABS, INC. Contragt: ~oE=—DSmieris | '
oo 61
Lab Code: SILVER Case No.: 1233« SAS Np.% SDG Na.: MHPRSZQ
Matrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW - Date Received: 08/1&8/83

L 8olids: Q.0

Concentration Units (ug/L or mg/kg dry weightir: UG/L

: ) . H

! Analyte ConcentrationiCi Q M
""""""" tAluminum_!________ 317 ! 1B ____ P I
7340-2€-0_ itAntimony o ____ 13,2 Ui ______iP_

VArsenlic z

lor Betore: YELLOW Clarity EBetore: CLOUDY Texture:
lor after: YELLOW Clarity aftter: CLOUDY Artitactes:
smments:

FORM I - IN ‘ 7/58
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u.s. EPA - CLP
EPA SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET ! '
(3-Li-00Mf | MHPS24
Lab Name: SILVER VALLEY LABS, INC. Cantract j —sg=ioeririts | :
et
Lab Code: SILVER Case No.: 1233« SAS No.: SDG No.: MHPSZ
Matrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW Date Received: (08/16/83
Z Solids: Q.0
Concentration Units (ug/L or mas/kg dry weightd: UG/L
1CAS No., 4 Analvyte oncentraticoniC! a4 Mo
17923-90-5_!Aluminum_|_______ T2a, 6TIEL L& __iP_luw
1 7430-36-0 _tAntimony bWl 13 PBE LA PP oaf
'7440-38-%_lArsenic ' _________Z.3_ UNW___"iF By o
1 Z7430-33-2_Barium___ Hi o ___iP_luda,
1 7490-41-7 iBerylliumi_________1.1_ ui__ Pt T
V7440-43~-3 1Cadmium__ iR ____iP_
1 7440-70-2 1Calcium__ i B LY 13
1 73490-47 -3 1Chromium Ui 22
1 73340-48-4 1 Cobalt Bl us LP_ i uF
1 73440-50-8_ ' Copper Bi_ .3 1P il
1 74323-83-6_{1ran Bl g PR Al '
17339-32-1_ { Lead BINX Gn JiF :%n‘r
1743935 -4 Magnesium i3 LP_lwETe?
17433365 Mapganese! _______1070 ' _i8__ ___iP_iwF
1 7333-37 -5 _ Mercury__ UN R iCv: Fgecar
; Nigkel __+‘ ________ Z27_ Ui LB %
Potassiumi________S180L181 o 1P _lae "%
__________ Selenium_:________-Z.7TIEIN® i3 IF o >
-3¢ _Silver 0 _1l.5_ [R5 N &
__________ vSodium LB VP _tinr
' 7440-23-0_{Thallium_ T¥ tE_!
173440 -52-2 1Yanadium Ui g
173306626 i Zinc A3 ____iP_va
e ‘Cyanide _+_____________i_i______iNRi
Czlor Zetore: COLORLESS Clarity BPeftore: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
racvcled paoer erlogy and environment -
retye ‘ FORM I - IN ecotoRM v merant 7788
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EPA SAMPLE NO.

Uu.s. EPA - CLP

1
INORGANIC ANALYSIS DATA SHEET H

u_wg_ogu | MHPSZS

Lab Name: SILVER VALLEY LABS, INC. Contr !
ﬂﬁs /81
Lab Code: SILVER Cage Nm.: 1233« SAS No.. SDG Na.: MHPSZC
Matrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW Date Received: 08/1&/89
%A Smlids: Q.0

Concentration Units (ug/L or ma/kg dry weight): UG/L

Analyvte

PAluminum

'L44U‘ZL‘3 ‘Chromium_§________ ,E;g-tuiJ-___ﬁiE_:
:7440—48~4 ‘Czbalt S.SVEBWWB P _iaAr

ior Hefore: COLORLESS Clarity Before: CLEAR . Texture:
.or After: COLORLEES Clarity after: CLEAR Artifacts:

nmentzs:

FORM I - IN 7/S8
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U.S. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET : ;
Qﬁ-LGS-CZﬂ ! MHP337 l
Lab Name: SILVER VALLEY LABS, INC. Contract; DSty i '
m‘*’a{

Lab Codes SILVER Case No.: 12334 SAS No..w/ ﬂ SDG Nio.: MHPSZ20
Matrix (seil/water): WATER Lab Sample ID:
Level (low/med): . LOW Date Received: 08/1&/83
% Snolids: 0.0

Concentration Units Cﬁg/L or ma/kg dry weighty: UG/L

] [ I ) ) 1 ] )
1CAS Nio, I Analyte iCancentraticniC! 04 Mo
P7423-30-5 _lAluminum_ ! _ (83,911 B W 1R IAF
V7420360 Antimony ¢ _13.3 Ul iR
32&&2:;§:=_‘a:§2255__?_________§;§_=!ESH____LE_=;g:'
17420233 _iBarium__ 7 _ C34.30IBIWA iR Oy
17430-91-7 Berylliumi ______ 1.1 _iUi______iP_: %9
17940-43-32 Cadminm__ ¢ ________13.3 ' _18 ____iP_1iu
{7330-70-Z_!Calcium__!_____ 228000 ! iB_ L2k
V744047 -3 Chromium_ | _ 2.8_Ul A
17340-48-4 Cobalt b CE.E IR 1P waf
1 73440-S0-8_ ! Copper ' C2.91iBiua____!P_#
17433-832-6€_!1ron ' 3361 IR ) 1P
17432-32-1_!Lead ! 8.8 ! _INK1 IF :;%g;
17433 ~25-4 IMaanesiumi 41800 | I8 ‘P e T2
E : : Z HEH PRy

nio

= T MR
_ PR tar
_i______iNR
Color Zefore: COLDRLESS Clarity Beftore: CLEAR Textur
Dolor After: COLORLESS Clari1ty Attar: CLEAR Artifacts:
Comments:
racycied nager COIO9Y Gnd environment
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Uu.s. EPA - CLP
EPA SAMPLE NQO.

1
INORGANIC ANALYSIS DATA SHEET

Qﬁ-bu8-oo?k{ MHPSZ
e - am=rrar adit

Lab Name: SILVER VALLEY LABS, INC. Cuntract. <
nﬁﬁdm¢ﬂ
Lab Codee: SILVER Case No.: 1233« SAS No.. SDGE Na.: MHPSZO0
Matrix (sgil/water): WATER Lab Sample ID:
Level (low/med’: LOW Date Received: 18/16/8%3
Z Smlids: 0.0

Concentraticn Units (Qg/L or ma/kg dry weight): UG/L

t 4 1 1 ] ] 1
t 1] 1 1 ] 1 '
' CAS N, v Analyte ConcensraticniC) Q@ Mo
! : ! o P
I 742329025 tAlumioum ! _______ JS2.OIBIus__ 1Pt
P 13308520 rantimoay o _23.2 Ui B S o
! 'ﬂEESQLE-_:_________E;Q_3gzﬁb_-__i5_;CE??
; ‘Barium___ v ___ L. 7V E L PR bal
! e T T S
? ‘Csomzum v _ .S Ui iR
’ tCaleium 0 __ Lies MBlue____iP_iixe
V7380327 -3 'Ehromium 28 UL 1P
 Z Cobalt ! TS N S & S N s
:244n—dn-a ' Copper ' I TS S i _iR_
1 7433-83-6_i1Iron ' e !33;ij€§1$g5___i3_!é%¥?
1 7432-22-1_iLead ; A L. STHECNWN LEEE_ gy r
) 17433-35~4 iMagnesium! 38. 6781w : R,
17432325 ~5 ) .
1743237 -6 |
P 7430 =02 :
i
e ‘Cyanide ' _____________ b ANRU
lor Eefore: COLORLESS Clarity EBefore: CLEAR : Texture:

ior After: COLORLEESS Clarit$y Aftter: CLEAR Artitacts:

mment=.:

fan ]
recycied paper FORM I - IN ecology und environment 7/88
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U.S. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET

3- -@74 MHPSZ8
Lab Name: SILVER VALLEY LABS, INC. Contract'~sg—éé—ﬂv¥+~i '
Lab Code: SILVER Case No.: 1233« SAS prG%#S SDG No.: MHPSZO
Matrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW Date Received: 08/1&/8%9

% Solids:

Color Zetare:

Colar atter:

Comment=s:

racveled canp

ser rr
recycled paper FORAM I - IN cvoiugy and environment 7/88

0.0

Concentration Units (ug/L or mg/kg dry weighty: UG/L

i ] 1 ) 1 1] 1

[} ] 1 1 1 4 1

1 CAS Nz, 1 Analyte ConcentrationiCh Q4 Mo

L 1 ] [ 1 i 1
P74232-20-5_1Aluminum_| 22.8 'Hlud PPl
V7330 -36-0 'Antimony | ZOLU VBRI R e

: : S_TUNW____IF_ e

: B P12,
17340-41-7 !Berylliumi________ 1.1_ ui______iP_i 7@
1 7340-943-3 _iCadmium__:_______132.5_ Ple_ P
P70 =70 - Calcium_ v _ =18000_ 1 _ 13 _1P_ i
V7440 =47 -3 (Chyomium 2.8 ‘Ui______iP_1

1 73430-38-4_1Caobait v _____[S.3)i1Blun 1P i
17420-30-3_Copper___}________I1.S3/Bilue____iP_lw?
{7439 - Iron ' 33,7 Biue ___ 1P _1gr
{74373 Lead - 0,50 UINOR TE e
174372 Magnezium! 3300 13 1P il {;
1 73433-38 -3 Mangsnesze! _ _MZE0 t_ie_____iP_ i

' 7323 ! D.20 JUMN R iCY P P35 g LAE
173440020 : '

P 7340 3

17782932

L2330

1 7420

| T4l

vanioe . : P INR

[y ]

CCLORLEESS Clarity EBetore: CLEA _ Texture:
COLORLESS Clarity after: CLEAR Artifacts:

fOUY I ST en:
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EPA SAMPLE. NO.

i MHP3S40

SDG No.:

Lab Sample ID:

Date Received:

u.s. EPA - CLP
1
INORGANIC ANALYSIS DATA SHEET

Lab Name: SILVER VALLEY LABS, INC. Contract:
Lab Code: SILVER Case No.: 1233 sas Ha et
Matrix (soil/water): WATER

Level (low/med): LOW

Z Solids: 0.0

loyr Zafore:

Concentraticon Units

(ug/l or ma/kg dry weight):

ugsL

—

-

]
1
H
vZing i
'
1
1
1

'Cyanide

COLORLEES

COLORLESE

Clarity HRefuore:

Clarity After:

FORM

IN

CLEAR

CLEAR

' :

'CAS No. | Analyte

1 1

1 1

17423-30-5_'Aluninum_

P7230-36 -0 ANTiacny

V7880 -38 -z tArsenic v _Z2O3.

7340 -33-3_ 1 Barium

1 7440-41 -7 Beryllium

P Bttt 5 yCadmium o 1

:7440-/0—7 iCalcium _ 0

17440~47 -3 Chromiwm ! 2
5Zi&2:&§:&-‘§92é£3 ; =

1 Z220-30-3_ 1Copper : 1.1 Wi P

1 7433-82-6_1ron : 132,20 1 Blud PP uxf
17333-22-1_i{Lead ; Q.20 _TUINEN _ IF_ ! 222;,
1743335 - 'Macre51um: 127,81 w1 P af T
[ Bp % b b 1 T 4 R ' [

+ 1 1 4 ' M 1

1] 1 - - 1 :

1 ] ] )

' ; !

Texture:

Artitacs=s:

MHPS20

08/16/83
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REGION VIII SUMMARY OF DATA QUALITY ASSURANCE REVIEW
#kkguideline references are from Contract #787%*+
Case No.: 12334 - TDD No.: F08-8909-08
Site: Richardson Flats
Contractor Laboratory: Keystone-Houston
Data Reviever : Annette Sackman ' Date of Review: 10-3-89
Sample Matrix: 19 Low Vaters
Analysis: Mercury
Sample Nos.: MHPS520, MHPS521, MHPS522, MHPS23, MHPS524, MHP525, MHP526,

MHP527, MHPS528, MAP529, MHP530, MHP532, MHP533, MHP534,
MBPS35, MHPS37, MHP538, MHP539, MHPS540

(X) Data are acceptable for use.
( ) Data are acceptable for use with qualifications noted.
( ) Data are preliminary - pending verification.

( ) Data are unécceptable.
Action required by DPO?

No X Yes The following items require action:

Action required by project officer?

No X Yes



LA el

The folloving are our findings:

All requirements vere met for the mercury analysis except Form VII -
Laboratory Control Sample vas not included. Since the LCS was analyzed
and reported in the rav data and met all other requirements, no action

‘is taken.

-(-n'o*_’j. ang cnvircnmen:
.-vdo&)g} _um:‘x IORSLITI ATEN
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Inorganic Data Completeness Checkligt

Inorganic analysis data (Form I)

Initial calibration and continuing calibration verification (Form
II4)

CRDL standard for AA and ICP (Form IIB)

Blanks (Form III)

ICP interference Check sample (Porm IV)

Spike sample recovery (Form VA)

Post digeétion spike sample recovery (Form VB)
Duplicates (Form VI)

Laboratory control sample (Form VII)

Standard addition results (Form VIII)

ICP serial dilutions (Fbrm IX)

Holding times (Form X)

Instrument detection limits-quarterly (Form XI)
ICPrinterelemént correction factors—quarterlyv(Form II)
ICP linear ranges-quarterly (Form XIII)

Raw data for interference checks. -

Raw data for calibration standards

Raw data for blanks

Raw data for CRI and/or CRA

Raw data for samples

Raw data for duplicates

Raw data for spikes

Traffic reports



Contract Compliance

I. Initial and Continuing Calibration Verification (ICV and CCV)
(guidelines pg. E-4, Form IIA)

1. Vas instrument calibrated daily and each time it was set up?
yes X no

2. Vere instruments calibrated using 1 blank and several standards?
yes X no

3. Vere calibration verifications within 90-110X7
yes X no

4. Were continuing calibrations run at 10X frequency?
: yes X no

5. Were the raw data correctly transcribed onto Form IIA?
yes X no

Comments: All requirements met.

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6,
Form IIB)

1. For ICP analysis, vere standards (CRI) @ 2x the CRDL or the IDL
(vhichever was greater) analyzed at the beginning and the end of
each sample run, or at a minimum of twice/8 hour shift,

vhichever was more frequent?
yes no

2. For furnace AA analysis, were standards (CRA) analyzed at the
beginning and the end of each sample run, or at a minimum of
twice/B hour shift, whichever was more frequent?

' yes no

3. Vere the CRI and/or CRA standards analyzed after the ICV?
yes no

4, Vere these data reported on Form IIB?
yes no

5. Were the raw data correctly transcribed onto Form IIB?
yes no

Comments: Not required.

¢¢¢¢¢ i el
regvcied caper Uy atud environment
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III. Blanks (guidelines pg. E-6, Form III)

1.

3.

4,

5.

Comments:

Iv. ICr

1.

2.

5.

Comments:

Vas the initial calibration blank (ICB) analyzed immediately
after the initial calibration verification (ICV)?
yes X no

Vas a continuing calibration blank (CCB) analyzed immediately
after each continuing calibration verification (CCV)?
yes X no

Vas a preparation blank (PB) analyzed at a frequency of at

least 1 in 20 samples?
yes X no NA

How many elements were detected above the CRDLs? O -(if 0, go
to question 5)

4a. How many elements were detected in the blanks at greater
than one-half the amount detected in any sample?

Vere raw data correctly transcribed onto Form III?
yes X no

All requirements met.

Interference Checks.(ICS) (guidelines pg. E-7, Form IV)

Vas the ICS analyzed twice per 8 hour shift?
yes no

Vere the ICSs analyzed before and after samples?
yes no

Vas any massive interference detected?
yes no

Vere the ICSs within QZOZ mean value?

yes no
Vere rav data correctly transcribed onto Form IV?

Not required.



V. Spike Sampie Analysis (S) (guideline pg: E-8, Form V)

l. Vere spikes analyzed at a. frequency of 1 in 20 samples?
yes X no

2. Vere spike recoveries correctly calculated?
yes X no

(SSR - SR)
X recovery = SA X 100

SSR = Spiked Sample Result
SR = Sample Result
. SA = Spike Added

3. Were spike recoveries within the range of 73-125%7?
yes X no

3a. For recoveries outside this range, were associated data
flagged "N" by the- laboratory on Forms I and V?
yes no NA X

(an exception if granted where the sample concentration is >4X
the spike concentration)

4., Vere raw data correctly transcribed onto Form V?
ves X no

* Refer to page E-9 (SOV 787) for information regarding the amount of

- - -spike-to be added for -each analyte and for other information about the._

Spike Sample Analysis.

Comments: All requirements met.

VI. Duplicates (D) (guidelines pg. E—ll; Form VI)

1. Vere duplicates analyzed at a frequency of 1 in 20 samples?
yes X no

2. Vere RPDs correctly calculated?

yes X no
RPD = S-1D X 100
(S + D)/2

S = Sample

D = Duplicate
racvciad i oaper
rec Ied a er . ) lllﬂﬂ\ Illli Il\ll“(lllnll nt

recyaibG easer _ mﬁt:;‘:’%z., e virenment




3a. For sample concentrations >5x the CRDL, vere RPDs +20X7 (limits
of +35X apply for soil/sediment/tailings samples)
yes X no NA

3b. For sample concentrations >5x the CRDL, did duplicate analysis

results fall outside the control window of + the CRDL?
yes no X NA

3¢c. Where the RPDs exceeded the control limits, were the data

flagged ‘*’ on Forms I and VI by the laboratory?
' yes no NA

4., Vere raw data correctly transcribed onto Form VI?
yes X no

* Other Considerations:
- Fleld blanks cannot be used for duplicate analyses
- Duplicates must be analyzed for each analytical method

Comments: All requirements met.

VII. Laboratory Control Sample (LCS) Analysis (guideline pg. E-12, Form
VII) '

1. Was an LCS analyzed for every sample delivery group or batch
of samples, whichever was more frequent?
yes X no

2. Vere recoveries within the 80-120% limit?
' : ' : o yes X Soono

-if the recoveries were outside this range the analysis must
be terminated, the problem corrected and the previous samples
associated with that LCS redigested and reanalyzed.

3. VWere the raw data correctly transcribed onto Form VII?
yes no X

Comments: Form VII was not included in the data package, however, the
LCS was analyzed and met contract requirements, therefore, no action is

taken.



VIII. Furnace Atomic Absorption (AA) QC Analysis (guidelines pg. E-14,
Form VIII)

1. Does the rav data package contain absorbance values for two
injections per sample, the average values and the relative
standard deviation (RSD)?

yes no

2. For analyte concentrations > the CRDL, did the RSD for the
duplicate injections agree within 20X? (if yes, go to question
3)
yes no

RSD = SD X 100
M

sD

M

won

Standard Deviation of Duplicate Injections
Mean of Duplicate Injections

2a. Vere samples that exceeded the 20X criteria reanélyzed?
yes no

2b. Did any reanalyzed samples exceed the 20X criteria?
yes no

2¢. If yes, did the laboratory flag the data of Form I with an
\Ml?
yes no

3. Vas the recovery of the spike > 40%? (if yes, go to question
4). ‘
yes no

If no, was the sample diluted and rerun with another spike?
yes no

4, Was sample absorbance 50X% of spike absorbance’* (if yes, go to
question 5).
yes no

* Spike absorbance = absorbance of spiked sample - absorbance of sample.

“agcey, (=1 na
VCIRG 0an RIS m:I{ SOVICONInE L
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6.

4a. For spike recoveries betveen 85 and 1152, vere results
reported to the IDL?
yes no

RPD = (SSR - SR) x 100
SA

SSR = Spike Sample Recovery
SR Sample Result
SA Spike Added

4b. For spike recoveries outside the 85 and 115X range, were
results reported to the IDL and flagged with ‘W’?
. yes no

Was. spike recovery between 85 and 115%7? (if no, go to
question 6)

Sa. Were results quantified from calibration curve and

reported to IDL?
yes no

Was an MSA at 50, 100 and 150X of the sample absorbance
analyzed? .
yes no

“6a. Vas each MSA analysis identified in the raw data along
with the slope, intercept and correlation coefficient?
yes no

6b. Were these data correctly transcribed onto Form VIII?
yes no

6c. Were correlation coefficients(r) > 0.9957
yes no

6d. If no, were MSAs run once more?
yes no

- If the correlation coefficients were still > 0.995, data on
Form I must be from the run with the best ‘r‘ and the data
on Forms I and VII must be flagged with a ‘+'.

Vere these criteria met?
yes no



Comments:

IX. ICP
1.

Comments:

6e. Were all MSA obtained data marked with an 'S’ or an S+.on-

form I?7
yes no

Not required.

Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX)

Vas an ICP serial dilution performed on each group of samples
of a similar matrix (i.e., soil, wvater) and concentration
(i.e., low, high) or for each sample delivery group, whichever
vag more frequent?

yes ne

For elements with concentrations >10X the CRDL, did any exceed
the serial dilution results by more than 10%? (if no, skip
questions 3 and 4)

yes no

I-5
X difference = I X 100

I = Initial Sample Result
S = Serial Dilution Result (instrument reading X5)

Which elements had concentrations that exceeded the 10%
criteria?

-Did the laboratory flag these data with an ‘E’ on Form IX?

yes no

Vere the raw data correctly transcribed onto Form IX?
yes no

Not required.

TeCycied caoer seol L) {1 CTViITH
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X. Instrument Detection Limits (IDL) (guidelines pg. B-13, Form XI)

1. WVere IDLs reported for each analyzed element?
yes X ne

2. Vere IDLs reported for each instrument used?
yes X no

- 3. Did the IDLs meet the contract requirements? (refer to pg.
E-13, SOW 787) v
yes X no

Comments: All requirements met.

XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII)

1. Were correction factors reported on Form XII?
' yes X no

Comments: All requirements met.

XII. Linear Range Analysis (LRA) (guidelines pg. E=-14, Form XII)

1. Was a linear range verification standard analyzed?
yes X no

2. WVas the results within 3% of the true value?
yes no



Holding Times-
Limits: Metals - 6 months;'Hg - 30 days; Cn - 28 days.

1. Verified date of sample receipt by laboratory 7-21-89
‘2. Date of preparation/analyses 8-3-89

3. WVere holding times met? yes X no
Analyte Matrix Date Prep Holding Holding Time
Sampled Date Time Limit/Met

Mercury Lovw Water 7/-18-89, 8-3-89 16 days 30 days yes

ozper . ’ i
g SCOWIN ATUL CTIVIFONTIen:
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Lab Name:

Lab Code:

% -Swolids:

Matrix (soil/water):

Level (low/med):

ie

Colaor Pefore:

Keystone 12334-3- 5"
U.s. EPA - CLP
1 EPA SAMPLE. NO.
INORGANIC ANALYSIS DATA SHEET I e T p— |
: MHPS20 !
KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 | !
KEYTX Case No.: 12334 SAS No.: SDG No.: MHPS520
WATER Lab Sample ID: 830774002
LOW Date Received: 07/21/89
Q
Concentration Units (ug/L or mg/kg dry weight): UG/L
1CAS Ni3. i Analyte iConcentration 1C! Q I
17429-30-5 {Aluminum_! 't INR |
1 7440-36-0 'Antlmony_t P INR !
1 7440-38-2 (Arsenic__! P iNR |
{7440-33-2 (Barium___! 1o INR !
17440 -41-7 1Berylliumi - iNR !
17440-42-3 [Cadmium__! HEH INR |
17440-70-2 1Calcium__. I INR
17440-47-32 iChromium_. I INR |
17440-48~-4 Cobalt___ 1 . INR |
17440-50~-8 Copper___ | I INR
17439-83-6 lron____ H Vo {NR ¢
17433-32-1 llLead_____ : P iNR
17439-35-4 IMagnesiumi I iNR
17439-36 -5 |Manganese! I TNR
1 79433~-37-& iMercury__! Q.20 W iCV
174339 -02~-0 INickel ___! . INR |
179440 -03-7 [ Potassiumi I TNR
17782-43-2 iSelenium_! N I{NR
17330 -22-4 1Silver___1 . INR
17440-22-5 |Sedium___! I INR |
1 73440-28-0 (Thallium_! I INR
17440-62-2 Vanadium_! N INR ¢
V7440 ~-66-6 1Zinc____ ' HE iINR
!Cyanide__! b INR !
Clarity Before: Texture:
Clarity After: Artifacts:

Cazlar After:

Comments:

FORM I

IN

G0000%

7/87



Keystone 12334-8-%

U.s. EPA - CLP
1 EPA SAMPLE NO.
INCRGANIC ANALYSIS DATA SHEET

1

y 4

P PN . 1
- 1

1

4

KEYSTONE ENVIRONMENTAL Contract: 68-W8-000S

---_---_.--.---‘
MHPS21 !
Lab Name: '

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHPS20

Matrix (seil/water): WATER Lab Sample ID: 890774003

Level (low/med): LOW Date Received: 07/21/8%

Z.Solids: Q
Uugs/L

Concentration Units (ug/L or mg/kg dry weight):

X

CAS Na. i Amnalyte Concentraticn
'

1 7429 -30-3
17440 =36 -0
1 7440 -38~2
1 7440-39-2
{7440 =41 -7

TAluminum_
tAntimony _
|Arsenic__
iBarium___

iberyllium

Colar Eefore:

Caolor After:

Comments:

1 7340 ~43 -3
1 7440=-70-2
1 74340-47 -3
1 73440 -48 ~4
1 7440-50-8
17433 -83 -6
17439-32-1
1743335 -4
17433-36-5
' 7433-37 -6
174323 -02-0
17440 =09 =7
17782 -43-2
1 7440 =22 -4
1 7440 -22-5
1 734340 ~28 =0
17340 -2 -2
1 7440 -66 -6

iCadmium__
iCalcium__
'Chromium_
iCobalt_
iCopper_

-
~
2
u

iMagnesium!
iManganese |
iMercury_ _
‘Nickel

‘TPotassium

1Silver _
1Sodium__
iThallium_
iVanadium_

'
+
1)
|
:
iSelenium_!
i
+
¥

{Cyanide__

1
1

.20

e b me me e me am e e me mm e e e - v aw =

2222222220222 22222222222
VD0V DADVVDA<<IDITVIIIIIDDVLVDODIUVID
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Keystone 12334-8- L

U.S. EPA - CLP

1 EPA SAMPLE NOQ.
INORGANIC ANALYSIS DATA SHEET | o= et L bl

H MHP3S22 :

-

Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68~W8-000S

-nt

SAS No.: SDG No.: MHPS20

Lab Code: KEYTX Case Na.: 12334

Matrix (scil/water): WATER Lab Sample ID: 830774006

Level (low/med): LOW Date Received: 07/21/89
% -Bnlids: 0

Concentration Units (ug/L <r mg/kg dry weightli: UG/L

CAS No. ! Analyte (Concentraticn (C1 @ HI o
17423-30-35 [Aluminum_. P INR |
173430-36-0 1Antimony_! H INR
17440-38-2 lArsenic__! Vo ‘NR |
17430-39-3 [Barium___ ! I 'NR
17440~41 -7 (Berylliumi Vo ‘NR
17440 -43-3 Cadmium__1 o 'NR |
17440-70-2 1Calcium__! b INR !
17440-47 -2 Chromium_! I INR
17440-48~4 (Cobalt___| b iINR |
17440-50-8 Copper___! Vo INR |
17433-89-6 Iron_____ } b INR |
17433-92~1 Ilead_____ ! . 'NR
17433-35-4 Magnesiumi I iNR |
17432 -36~-5 Manganese! P tNR
17433-237-6 Marcury__I Ul icy !
17433-02-0 INickel _ ! Vo INR |
1 7440-0'3-7 |Potassium! b iNR
17782-43-2 |Selenium_| P INR !
17440-22-4 [Silver___| I INR |
17440 -22-5 1Sodium___ T o iNR
17440-28-0 Thallium_.| I iNR |
173440 -82-2 Vanadium_! o INR
1 73320-66-6 1Zinc_____ i I INR |
e iCyanide__| HE iNR |

Texture:

Color Before: Clarity EBetore:

Calor After: Clarity Aftar: Artifacts:

Comments:

000009

FORM I - IN 7/87



KeYStoneS12334-8-
o~ 5
U.S. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET HE S et e !
H MHPS23 |
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-000S | !
Lab Code: KEYTX Case No.: 1233 SAS No.: SDG Ne.: MHPS20
- Matrix (soil/water): WATER Lab Sample ID: 830774007
Level (low/med): LOW Date Received: 07/21/89

4 Suolids: 0

Concentration Units (ug/L or mg/kg dry weightd: UG/L

' CAS No. i Analyte !Concentraticon ICI Q I o
1 7423-30-3 1Aluminum_: v ‘NR
17440 -3E-0 Antimany_! I ‘NR
1 7440-38-2 lArsenic__! I INR |
17440-33-3 (Barium___! LI INR
17440 -41-7 [Berylliumi I iNR
17440-432-3 {Cadmium__° o INR
17440-70-2 1Calcium__1 o INR
173440 -47 -3 Chromium_: HE INR
17440 ~-48~4 Cobalt___! I INR |
17440-50-8 !Caopper___! o INR
17433-89-6 lron.____ ! Vo INR |
17433-92-1 ilead_____ ' I INR
17433 -35 -4 [Magnesiumi . INR
e 17439-36-3 Manganese: I INR
174339376 IMercury__! 0.20 Ul oY
17433 -02-0 [Nickel___! HE INR |
1 7440 -03-7 [ Potassium; Vo INR
17782-43-2 (Selenium_! - INR
| 7440-22-4 iSilver___! b INR !
173440-23-5 {Saedium___! N INR |
17430 -28~-0 1 Thallium_: I INR
17440-62-2 Vanadium_! . INR |
17340-66-€ 1 Zinc___ _ _ ' I INR |
s e ‘Cyanide__! b INR
Color Before: Clarity Befare: Texture:
Color After: Clarity after: : Artifacts:
Comments:
recyciaq naper seotoy and .--n-.:mns.)vg O 0 1 O

rec KGRI B8P’ FORM I - IN codERORNA N SiTinmen 7 / 87



o
Keystong312334-8-5

U.s. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET | s ———————|
: : MHPS24 {
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0003 | !
Lab Code: KEYTX Case No.: 12324 SAS No.: SDG No.: MHPS20
Matrix (seil/water): WATER Lab Sample ID: 830774008
Level (low/med): LOow Date Received: 07/21/8S
% Slids: 0
Concentration Units (ug/L or mg/kg dry weight): UG/L
1 CAS Mo ! Analyte iCancentraticn IC! Q I o B
17423-30-5 |Aluminum_! o INR !
17440-26-0 |Antimony_! P INR
17440-38-2 !Arsenic__! P iNR
17440-23-2 |Barium___° I INR |
17440-41 -7 !Beryllium! Vo 'NR
17440-43~-3 |Cadmium__! L INR
1 7440~70-2 iCalcium__! o 'NR
17440-47-3 Chromium_! HE INR |
17440-48-4 (Cobalt___! H INR
17440-50-8 !Copper___| I INR |
17433-839-6 Iron_____ ! H INR |
17433-32-1 ilead_____ H HE INR !
17433-35-4 Magnesiumi . INR
1 7433-36-3 iManganese! v INR
17432-57-6 iMercury__! 11.50 1o PCV
17439~02-0 INickel___ ! HE iNR
1 7440-03-7 Potassiumi . INR
17782-43-2 Selenium_! I {NR |
1 7440-22-4 !Silver___! b INR !
17440-22-5 !Sodium___! b 'NR !
1 7440-28-0 1Thallium_! Vo INR
17440 -62-2 !Vanadium_! bl iNR
V7440-66-6 1Zinc_____ ' b iNR
o ‘Cyanide__! P iNR |
Color Before:s Clarity Betfore: Texture:
Calor After: Clarity After: Artifacts:

Comments:

FGrRM I -

IN

000011

7/87



i
4.

KeystonéﬂT§33

4-8-§

Uu.S. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET | rrmcc e -
: MHPS23S i
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 | !
Lab Code: KEYTX Case No.: 12334 SAS No.: SDE No.: MHPS20
Matrix (soil/water): WATER Lab Sample ID: 830774009
Level (low/med): LOwW Pate Received: 07/21/89
% Solids: 0
Concentration Units <(ug/L or mg/kg dry weight): UG/L
1 CAS No. ! Analyte (Concentration 1C1 0 oMo
| 7423-30-5 !Aluminum_! Vo !NR !
17330-36~-0 {Antimony_ ! P INR
1 7440-38-% lArsenic__! yo 'NR |
17440-39-3 !Barium___! Vo INR !
17340-41-7 |Berylliumi I 'MNR
17440-43-3 (Cadmium__!| . INR !
1 7430-70-2 JCalcium__! I . INR !
{7440-47 -3 (Chromium_! I iNR |
17440 -48-4 Cobalt___! Vo INR |
{7440-30~-8 |[Copper___! Pt INR |
17433-83-6 Ivon_____ i I INR !
17439-32~-1 ilead_____ ' I iNR |
17433-35-4 Magnesiumi o INR |
17433%-36-5 Manganese| o INR
17439-37-6 Mercury__| 0.20 Ul TCV
1 7439-02-0 !Mickel __! . INR !
17340 -03-7 ! Potassiumi Vo tNR
17782-43-2 |Selenium_! - INR
1 7440-22-4 !Silver___! b INR !
17440-23-5 ! Sedium___! b INR !
1 7330-28-0 (Thallium_! I INR
1 73440-62-2 1Vanadium_! Vo INR
17430 -c8-6 1Zinc_____ d . INR
e iCyanide__" HE INR !
Coxlor Before: Clarity Before: Texture:
Calar After: Clarity After: Artifacts:
Comments:
(00012
etind paner FORM I - colon and cnvireretan? £ 87
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Keystone 12334-8-5

///////

u.S. EPA - CLP
b EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET | emmm =]
! MHPS26 H
Lab Name: KEYSTONE ENVIRONMENTAL Contract: &£8-W8-00038 | : !
Lab Code: KEYTX Case Na.,: 1233 SAS No.: SDG No.: MHP320
Matrix (soil/water): WATER Lab Sample ID: 830774010
Level (low/medi: LOwW Date Received: 07/21/893
% Swolids: 0
Caoncentration Units (ug/L or mg/kg dry weighti: UG/L
1CAS No., ' Analyte iConcentration ICI 4 I v
17323-30-5 (Aluminum_! P INR !
173440-36~0 TAntimony_1 b INR
17440-38-2 lArsenic__: P ‘NR
17440-33-3 Barium___! HE ‘NR !
- 17440-41~-7 (Berylliumi I INR |
{7440-43-3 Cadmium__ ! N INR !
17440~-70-2 Calcium__! I INR |
17440~-47-3 Chraomium_} HE INR !
17440-48-4 Cobalt___ ! HE INR |
17440-30-8 Copper___1 HE iNR |
17433-83-6 !lron_____ : I INR |
1 74323-92-1 lead_____ d . INR |
17433~-35~-4 Magnesiumi I INR |
17439-26-3 Manganase! HE iINR
1 7433-37-6 Mercury__| Q0.20 Ul HESAV I
17433-02-0 INickel ___! b INR !
1 7440 -03-7 ! Potassiumi I INR |
17782-43~-2 (Selenium_! HE ‘NR !
1 7440-22-4 Silver___ 1~ I INR
17430-22-5 |Sodium___ ! I INR !
1 7440-23-0 [ Thallium_! N INR !
17440-62-2 [Vanadium_! . INR !
1 7440-66-6 1Zinc____ _ g HE INR
o 'Cyanide__! b INR !
Caolar Befare: Clarity Before: Texture:
Calor After: Clarity After: Artifacts:

Camments:

FORM I -

IN

700013



Keyston'e 12334-8-%

AN
J t
- U.s. EPA -~ CLP
. 1 EPA SAMPLE NO.
- INORGANIC ANALYSIS DATA SHEET R et D L |
™ 1 MHP527 !
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-000S | :
Lab Code: KEYTX Case No.: 12324 SAS No.: SDG No.: MHPSZ20
Matrix (soil/water): WATER tab Sample ID: 830774011
Level (low/med): LOW Date Received: 07/21/873
% Swlids: 4]
Concentration Units <(ug/L or mg/kg dry weightl: UG/L
1CAS N, ! Analyte !Concentraticon 1C1 a HE v B
17429 ~30-5 !Aluminum_! P INR |
174340-36~-0 [Antimany_! HIH TNR
17440 -38-2 [Arsenic__! o INR
17440-39-3 (Barium___. i INR ¢
173335 -341-7 Berylliumi i 'NR !
1 7440-432-39 [Cadmium__! I INR |
17440-70-2 1Calcium__1 I iNR
1744047 -3 (Chromium_! I INR ¢
17440 -48-4 Cobalt___! I INR
17440-50-8 |Capper___! N INR |
17433-83-6 Iron_____ : Vo INR !
17433%-22-1 (lead_____ ! I INR |
17433-395-4 Magnesiumi I INR
17433-96-3 IManganese! I iNR |
V743337 -6 IMercury__| LSO AV
17432-02-0 INickel ___! P INR !
17440-03-7 | Potassium! o INR
17782-43-2 Selenium_! . INR !
SA7440-22-4 Silver___! b INR !
- 17440-23-% Sodium___ 1! Pt INR
173440-28-0 1 Thallium_: Vo INR
17440 -62-2 MVanadium_: . tNR
17340~E6-€ 1Zinc_____! I 'NR !
: S ‘Cyanide__! Vo INR !
o Caxlor EBEefore: Clarity BRefare: Texture:
Calar After: Clarity After: Artifacts:
Comments:
" 000014
3 cagyr (l)ln el andg on ironment
EC"?&E&‘%B@PW FORM I - IN - ..sn@gmm%mpﬂpm 7/87



Keystoné9§§334-8-5

N
U.g8. EPA - CLP
b EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET  emmn- v en———]
. : i MHPS28 '
S Lab Name: KEYSTONE ENVIRONMENTAL Contract: &8-W8-000S8 | !
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHPS520
Matrix (seil/water): WATER Lab Sample ID: 8390774012
Level (low/med): LOW Date Received: 07/21/89
%- Solids: Q
Concentration Units (ug/L aor mg/kg dry weight): UG/L
ICAS Ma. ! Analyte !Concentration !CI Q@ M !
{7429-30-5 |Aluminum_! 1T INR !
' 17440-26-0 lAntimony_! Vo INR |
17440-38-2 'Arsenic__! Vo INR |
17440-33-3 !Barium___! y o TNR |
1 7440-41-7 1Beryllium! Vo INR |
17440-43 -3 (Cadmium__! . INR !
17440-70-2 Calcium__1 . INR !
17440-47-3 Chromium_} HE INR |
17440-48-~4 (Cobalt___! o INR |
17440-30-8 !Copper___! HE iNR
17433-82-6 ilron_____ : . INR !
17433-32-~1 ilLead____ . ' o INR |
17433-95-4 Magnesiumi I INR
17439-36-5 Manganese! I INR |
i 17433376 IMercury__i Q.20 WU S
17433-02~0 Nickel___! b INR !
17440 -03~-7 (Potassiumi . INR |
1 7782-43-2 Selenium_! Vo iNR
1 7440-22~4 |Silver___: I INR
1 7440-22~5 |Sodium___ ! b iNR
17440 -283-0 JThallium_: . INR
17440 -62~2 Vanadium_! I INR |
17440 -66-6 1Zinc_____ ! v 'NR |
e !Cyanide__! b INR !
*°  Coler Befare: Clarity Before: Texture:
Colaor After: Clarity After: Artifacts:

Comments:

FORM I -

IN
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Comments:
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IN

000016
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ety AU F

U.s. EPA - CLP
1 EPA SAMPLE NO.
INCRGANIC ANALYSIS DATA SHEET {mmmwcaea ——
e . : MHPS529 :
"o Lab Name: KEYSTONE ENVIRCONMENTAL Contract: - 68-W8-0005 | !
- -_x_-_\p.ﬂ
Lab Code: KEYTX Case Na.: 12334 SAS No.: SDG No.: MHPS20
Matrix (soil/water): WATER Lab Sample ID: 830774013
=, Level (low/med): LOw Date Received: 07/21/89
% Solids: O
Concentration Units (ug/L or mg/kg dry weight): UG/L
‘ : ! ) bl ! !
- ' CAS N, ! Analyte Concentraticon 1CT Q H
A 17423-50-5 Aluminum_! P 'NR
' 17440-36-0 tAntimony_! I INR !
1 7440-38-2 ’Arsenlc I I ‘NR
{7440-3%-2 Barium___ | HE INR !
17430-41-7 Berylliumi . INR |
17440~-43-3 Cadmium__" HE iNR
17440-70-2 Calcium__! HE INR !
17430-47~2 Chromium_! HE ‘NR
17440-48~-4 |Cobalt___! I INR
17440-30-8 |Copper___! HE INR
17433-83-6 lroan_____ ' Vo INR !
: 17439-32-1 ilead_____ : b INR !
enaie i 74339-35 -4 - IMagnesiumi I INR !
o 17439 -36 !Manganese! ' INR |
E 17433-37-6 Mercury__! 0.20 Ul icv
=~ 17439-02-0 !Nickel___! Py INR !
173340 -03-7 |Patassium! HE INR |
./,8’—49—f iSelenium_| N INR
7440-22-4 13ilver___! b INR
| 7440 -22-5 iSedium___! b INR |
1 7440-28-0 Thallium_! N tNR
17430 -62-2 1Vanadium_! HE INR
V7430-66-6 1Zinc_____ ' P PNR
e iCyanide__: o {NR
: Colar Before: Clarity Before: Texture:
Colar After: Clarity After: Artifacts:



KeystondA2334-4- 5

U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET e L
- ! MHPS20
i Lab Name: KEYSTONE ENVIRONMENTAL Contractsr 68-WB-0005 | _
Lab Cade: KEYTX Case No.: 12334 SAS No.: SDG Mo.: MHPS20
Matrix (soil/water): WATER Lab Sample ID: 830774014
;: Level (low/med): LOW: Date Received: 07/21/8%
- Z-Swmlids: Q
Concentraticn Units (ug/L or mg/kg dry weightl: UG/L
. 1CAS N, i Analyte (Concentraticn IC) Q N o
o 17423305 !Aluminum_! o INR !
= 17440-26-0 {Antimony_ ! bt INR !
17440-38-2 jArsenic__) I INR |
- 17440-33-3 !Barium___| o INR !
: 17440-41-7 |Beryllium! I INR
17440-43-3 [Cadmium__! i iNR
17440-70-2 1Calciwm__1 I TNR
173440-47-32 (Chromium_! I INR
{7440-48-4 (Cobalt___1 I INR !
17440~20~8 |Copper___! I INR |
¥ 17433-89-6 1Iron_____ ' HE INR
i 17429-392~1 llead_____ : bl INR !
e 17423-~35-4 !Magnesium! I INR
N 174329-36-5" |Manganese! ' 'NR !
17433-37-6 Mercury_ | 0,20 Ty HE SV
17439-02-0 iNickel __! I INR !
17440 -09-7 Pxtassiumi HE yNR
17782 -43-2 iSelenium_! I INR
B 17440-22-4 iSilver___| Vo INR !
17440-22-% Sodium___! Vo INR !
17340 -28-0 1 Thallium_)| o INR )
17440 -52-2 (Vanadium_| HE iNR
17430~66-6 (Zinc_____ ; b INR !
iCyanide__. . INR
™ Color Before: Clarity Before: Texture:

Artiftacts:

Color After: Clarity After:

Comments:

000017

FORM I - IN



Keystone DU# 12334-8-574

U.8. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET TR

Lab Name: KEYSTONE ENVIRONMENTAL Contract: 6B-W8-00035

Lab Code: KEYTX Case No.: 1233« SAS Na.: ' SDG No.: MHPSZO
Matrix (soil/water): WATER Lab Sample ID: 830774012
Level (low/med): LOwW Date Received: 07/21/8%3
Z Scolids: | 0

Concentration Units (ug/L or mg/kg dry weight): UG/L

'CAS No. ! Analyte !Concentration !C! Q I I
1 7423-30-3 1Aluminum_! L iNR
1 7440-36-0 Antimony_! I 'NR
17440-38-2 lArsenic__! Vo INR
17440-33-3 Barium___! o INR
17440-41-7 [Beryllium) N INR |
17440 -43-3 |Cadmium__ ! - INR
17440-70-2 Calcium__1I Vo MR
1744047 -3 (Chromium_1 HE INR |
17440 -48-4 [Cobalt___ 1| I INR
17440-50~-8 |Copper___| . tNR |
17433-83-6 Ilvon_____ ! i 'NR |
17433-32-1 llLead_____ i P {NR !
1 743'3-95-4 Magnesiumi Vo INR |
174323 -36-5 IManganese! I iNR
1743337 -6 iMercury__| 0.20 Ul R AV
17422-02-0 INickel___: HE IMR
17340 -03~-7 [Potassiumi Vo MR
17782-43-2 Selenium_. o ‘{NR
17440-22-4 (Silver___ | o INR !
17430-22-5 Scdium__ _ | HE {NR !
17440-28-0 Thallium_! b INR
17440-e2-2 Vanadium_! I I{NR !
17440-66-6 1Zinc_____ d P INR
Y e iCyanide__: HE 'NR
Color Before: Clarity Before: Texture:
Cxlar After: Clarity After: ~ Artifacts:
Comments:
n00018
"ecydecrg Tl FORM I - IN n(ulug\ “ind nvironment #7/87



Keystone DU# 12334-8-5

—— o

U.s. EPA - CLP
-1 EPA SAMPLE NO.
. INORGANIC ANALYSIS DATA SHEET R el L DD L
o ‘ ! MHPS33
= Lab Name: KEYSTONE ENVIRONMENTAL Contract:: 68-W8-0005 |
g
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHPSZO
Matrix (scil/water): WATER Lab Sample ID: 830774016
Level (low/med): LOW Date Received: 07/21/89
% Swmlids: , 0
Concentraticon Units (ug/L aor mg/kg dry weightd: UG/L
- iCAS No., ! Analyte iConcentraticn ICI Q N
e 17429-30-5 !Aluminum_’ (T INR !
1734340 -36-0 1Antimony_ | b {NR |
17440-28-2 {Arsenic__| I INR
17440-33-3 {Barium___! o INR |
17440-41~7 !Berylliumi Vo INR I
173440 -43 -3 {Cadmium__ 1 I INR
17440-70-2 (Calcium__! . INR |
1734340-47-3 IChromium_! Vo INR |
17440-48~4 {Cobalt___! I INR |
17440-50-8 |Copper___1 v INR |
174329-83-~-6 JIvon____ _ ! Vo INR
. 174339-32-1 llead______ ' I INR |
wyH 17433-35~-4 Magnesiumi Vo INR
17439 ~-36-5 |Manganese! b INR |
1743337 -6 - IMercury__! .20 W HE DAV
17439-02-0 INickel___! b INR |
1 7330 -03-7 |Patassium! . INR
17782 -43-2 1Selenium_! Vo 'NR |
17440 -22-4 |Silver___! P INR !
1 7440-23~-5 1Socdium___ ! HERS iNR
17440-28~0 [Thallium_! I INR |
17340 ~-82 -2 Vanadium_ | v INR |
V7340 -66~6 1 Zinc_____ ' - INR |
e iCyanide__! HE iNR
Color Before: Clarity Before: Texture:
Calaor After: Clarity After: Artitacts:

Comments:

n00019

7/87

FORM I - IN



Keystone DC# 12334-8-%
. U.S. EPA - CLP

1 EPA SAMPLE. NO.
INQRGANIC ANALYSIS DATA SHEET

-

: MHPS34

Lab Name: KEYSTONE ENVIRONMENTAL Contract: &8-W8-0005

Lab Code: KEYTX Case No.: 123234 SAS No.: SDG No.: MHPS20

Matrix (soil/water): WATER Lab Sample ID: 830774017

Level {(low/med): LaOW

% Snlids: 0

Date Rece

ived:

Concentration Units (ug/L or mag/kg dry weightl: UG/L‘

1CAS N, ! Apalyte (Concentration 1CY @ HE
1 7423-30-5 JAluminum_} HE INR |
1 7430-36-0 jAntimony . I INR |
17440 -38-2 Arsenic__! Vo INR
1 7440-33-3 (Barium___" . 'NR |
B 17440 -41-7 1Berylliumi I INR
v 17440 -43-3 !Cadmium__! . INR !
o 17440-70-2 Calcium__! . INR !
; 1734340-47-3 (Chromium_. HE INR
17440 -48-¢ [Cobalt___! I INR |
17440-50-8 [Copper___! . INR |
174335-839-6 Iron_____ H HE INR |
1 7439-32-1 llLead_____ H I INR |
17433-35~4 Magnesium! HE INR |
17433-36-5 IManganese! I INR )
1 7433-37-6 iMercury__: Q.20 Ul R DAV
1 73439-02-0 iNickel __ ! I INR
1 7440 -0'3-7 JPotassiumi . iNR
17782 -43~-2 1Selenium_! ol iNR
17440 -22-4 (Silver___! b INR
1 7440-22-5 Scdium___! b INR !
1 7440-28-0 {Thallium_! I INR !
1 73430-62 -2 (Vapadium_! . iNR
1 7440-66-6 1Zinc_____ : HE iNR |
e iCyanide__! HE INR |
- Color Betoare: Clarity Betore: Texture:
Coalar After: Clarity After: Artifacts:

Comments:

07/21/83

700020

i er FORM-I - IN seolous snd smirenment 7787

! erology und enviconment

8(}

82

43
[w]

racyCia
recycléd



NKEystone OC# 12334-8-§

S

BRERTYEN
g

U.s. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET | mmemerm e
: ! MHPS3S
Lab Name: KEYSTONE ENVIRONMENTAL Contract: &8-W8-000T5 |

i
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP320
Matrix (soil/water): WATER _ Lab Sample ID: 830774018
Level (low/med): LOW Date Received: 07/21/89
4-Solids: Q

Concentration Units (ugs/L or ma/kg dry weightr: UG/L

1 CAS Na. ! Analyte !Czncentraticn ICI 2 I v
1 73423-30-5 1Aluminum_: v iNR
~ 17440-326-0 1Antimaony_! Vo INR
L 17440-38-2 lArsenic__1i . TNR
el 17440-339-32 !Barium___! R INR
B 17440-41 -7 |Beryllium! b INR !
= 1 7440-43-3 Cadmium__! bl INR !
17420-70-2 {Calcium__! HE INR
17440-47-32 (Chromium_1 HE INR
17440 -48~4 |Cobalt___! HE INR
17440-50-8 Copper___1| 0 INR
17433-83-6 Iron_____ ' N INR '}
17439-92-1 llLead_____ ' N INR |
1 74323-95-4 IMagnesium! HE INR
17429-36-5 |Manganese:! I iNR
17433-37-6 IMercury__: Q.20 YUl HEDAV I
17439 ~-02~-0 INickel ___1 - INR
173420 -03-7 [Potassiumi HE T NR
17782 -43-2 iSelenium_! b INR !
1 7440-22-4 !Silver___! P INR |
173440 -23-5 |Sedium___ ! N INR
17440-28-0 1 Thallium_| o INR
1 73440-62-2 Vanadium_! I INR !
17440-686-6 1Zinc_____ ' - INR |
R iCyanide__| o INR
f Color Before: Clarity Before: Texture:
Cxlor After: Clarity After: Artifacts:

Comments:

100021

FORM I - IN 7/87



Keystone prg 12334-8-5

vl
u.s. EPa - CLP
1 EPA SAMPLE NO.
INCRGANIC ANALYSIS DATA SHEET R
v MHPS37
Lab Name: KEYSTONE ENVIRONMENTAL Contract:” 6€8-W8-0005 |
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG Noc.: MHPS20

EYNS

Matrix (soil/water): WATER Lab Sample ID: 8307740172
Level (low/med): LOW Date Received: 07/21/8%9
Z Salids: 0
Concentraticn Units (ug/L or mg/kg dry weight): UG/L
1CAS Nuo, ' Anmalyte 1Concentraticn IC! 2 oMo
17423-30-5 iAluminum_! T T TTONR
17440 -26-0 TAntimony_ | Vo INR
17440 -28-2 lArsenic__i . TNR
17440 -329~-32 1Barium___ | Vo iNR
17440~-41-7 Reryllium: P TNR
17440-43~-3 Cadmium__ | . iNR
17340 -70-2 jCalcium__! I INR
173440-947-3 Chromium_1 I INR
17440-48-4 [Cobalt___! I INR
17440-50-8 Coppeyr___1 P INR
174393-89-6 {lron_____ : I INR |
17439-32-1 llead_____ ' - INR
17433-35-4 Magnesiumi Vo iNR !
17439 -36-5 Manganesei . INR
17423-37-6 Mercury__. Q.20 N GV
17423 -02 -0 INickel)_ __ 1 HE INR
1 73440-03-7 [(Potassiumg I INR
17782 ~43-2 |Selenium_! I iNR
{7440-22-4 (Silver___ ! o ‘NR
17440 -232-5 | Scodium___ | Vo INR I
174340-28-0 (Thallium_| I INR
17440 -62-2 jVanadium_! I INR
17430~-66-6 1Zinec_____ ' I iNR !
Y iCyanide__ 1 P iNR
Cxlor Refore: Clarity BRefare: Texture:
Color After: Clarity After: Artifacte:
Comments:
100022
ecyEiEd Faber™ FORM I - IN ol il Vi Foamens 7 /87



Keystone DC# 12334-8-%

uU.s. EPA - CLP
i 1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET i
' MHPS38
fe Lab Name: KEYSTONE ENVIRONMENTAL Contract: 6E8-W8-0005 |
gi Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHPSZ0
ij*' Matrix (soil/water): WATER Lab Sample ID: 830774020
Level (low/med): LOW Date Received: 07/21/89
A-Szlids: Q
Concentration Units (ug/L or mg/kg dry weighti: UG/L

iCAS Nai, ! Analyte iConcentration ICI @ IM
1 7422-30-3 JAluminum_ ! Vo TNR
17440 -36-0 (Antimony_ | i INR
1 7440-38-2 1Arsenic__! I INR
17440-39-3 Barium___ ! I 'NR
1 7440-41-7 (Berylliumi I INR
17440-42-3 (Cadmium__! I 'NR
1 7440-70~-2 1Calcium__1 I INR
17440-47 -3 IChromium_ s N INR
1 7440 -48-4 Cobalt___! HE INR
17440-30-8 Copper___1 N INR
17433-83-6 {lron_____ ! Vo iNR
17435-32-1 lead_____ : I TNR
17433-35-4 IMagnesiumi i I NR
17432 -36~-5 Manganese| N INR
17433~37-6& iMercury__ | 0,20 JUl i cV
17433-02-0 INickel___! b INR
17440 -03-7 Potassiumi HE i NR
. 1 7782-43-2 iSelenium_| I TNR
Y 17440 -22-4 [Silver___ | HE 'NR
o 1 7440-22-5 | Sodium___ | N INR
- 17440-28-0 !Thallium_! Vo 'NR
173440 -62-2 1Vanadium_: . I NR
- 70 -66-6 1Zinc__ ____ ' i +NR
__________ {Cyanide__ | H {NR

Colzor Before:

Calor After:

Comments:

Clarity Before:

Clarity After:

t
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1
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Texture:
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Keystone DU# 12334-8-5

U.s. EPA - CLP
b EPA SAMPLE NO.
: INORGANIC ANALYSIS DATA SHEET e et et
L ' MHPS33
: Lab Name: KEYSTONE ENVIRONMENTAL Contract: &8-W8-000S |
Lab Cade: KEYTX Case Na.: 12334 SAS No.: SDG No.: MHPS20
Matrix (soil/water)y: WATER Lab Sample ID: 830774021
Level (low/medl: LOW Date Received: 07/21/8%3
% Solids: )
Concentration Units (ug/L =r mg/kg dry weightd: UG/L
.- iCAS No. I Analyte iConcentraticon 1C1 Q M
" 17423-50-5 !Aluminum_! 1y 'NR |
17440-36~-0 1Antimany_| o iNR |
1 7440-38-2 lArsenic__) I INR |
: :7440—39—3 iBarium___ | I INR |
: 1 7430-11-7 1Beryllium! I INR
174340-43 -3 |Cadmium__ ! N INR |
17440-70-2 Calcium__1 i INR
17440-37 -3 Chromium_: HE 'NR
1 7440-48-4 |Cobalt__._! Vo INR |
17440-50-8 |Copper___ ! - INR |
. 17433-83-€ Iron_____ ' I INR
17433-32-1 lead_____ ' HE INR
17433~-35-4 Magnesium! I INR
1743%-26~-5 Manganese. P iNR !
1 74339-37 -6 Mercury__. 0,20 Ul icv
173439 -02-0 INickel___° I INR
73440 -03-7 Potassiumi . iNR |
!7782—49—2 iSelenium_: I 'NR
7430 -22~-4 1Silver___1 I INR |
7430-23~-3 Scdium___ 1 I INR
73340-28-0 Thallium_! Vo ‘NR |
17440—62-2 iVanadium_: A INR
17440-68~-6 {Zinc_____ ! Vo INR |
e ‘Cyanide__ - Vo iNR
~gf-¢ Calor Before: Clarity Before: Texture:
Calor After: Clarity After: Artifacts:
Comments:
| N00024
‘acveled ~apar FORM I - 1IN siconment 77/ 87
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Keystone pU# 12334-8-5"

EPA SAMPLE NO.

i MHPS540
SDG No.: MHPS20
e ID: 830774022

Date Received: 07/21/89

U.s. EPA - CLP
1
INCRGANIC ANALYSIS DATA SHEET

Lab Name: KEYSTONE ENVIRONMENTAL Cantract:. &8-W8-0005
Lab Eode: KEYTX Case No.: 12334 SAS No.:

Matrix (soil/water): WATER Lab Sampl
Level {(low/med): LOW

% Saolids: Q-

Color Betore:

Calor After:

Comments:

Concentraticn Units (ug/L or mg/ka dry weighty: UG/L

CAS Na. ! Analyte iConcentration
] [}

7429 -20-5 1Aluminum_|

7430-36-0 Antimany !

7440-38~2 1Arsenic__!

73440-33-3 iBarium___|

73440-41-7 RBerylliumi

73440~43 -3 jCadmium__;

7440-70-2 (Calcium__!

7340-47 -3 (Chromium_)|

7430~48~-4 Cobalt___ !

7440-50-8 Copper___!1

7433-83-¢ 1Iron_____ !

7433-32-1 llead_____ i

7433-35 -4 Magnesium!

7433-36-3 Manganese!

7433-37-6 Mercury__ 0.

17439 -02-0 Nickel

7440 -0 -7
17782 -43-32
1749022 -4
17440-23-5
1 7440-28-0
7440 -62 -2
17344066 -€

iPotassiumi
iSelenium_
iSilver___
1 Scadium___
iThallium_
Vanadium_
iCyanide__

]
1
]
:
L}
1
H
1
1
)
’
1
)
1
|
!
I
)
]
) tHl

e mm e mh ch e em mh me e v mm ww e ww e e e e M e e M e e —m e —m

Clarity Before:

Clarity After:
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REGION VIII SUMMARY OF DATA QUALITY ASSURANCE REVIEV
**%guideline references are from Contract #787%%*
-Case No.: SAS 4725H ' TDD No.: F08-8909-08
Site: Richardson Flats
Contractor Laboratory: Silver Valley Labs
Data Reviewer : Annette Sackman Date of Review: 9-15-89
Sample Matrix: 14 Low Soils
Analysis: Metals plus Mercury
Sample Nos.: 4725RH01, 4725H02, 4725H03, 4725H04, 4725H05, 4725HO06,

4725807, 4725H08, 4725H09, 4725H10, 4725H11, 4725H12,
4725H13, 4725H14

( ) Data are acceptable for use.
(X) Data are acceptable for use with qualifications noted.
( ) Data are preliminary - pending verification.

( ) Data are unacceptable.

~ Action required by DPO?

No X Yes The following items require action:

Action required by project officer?

No X Yes



The following-are our findings:

All calibration and blank contract compliances were met except that
for the last half of the thallium analysis the ICV, ICB, CCV and CCB wvas
not recorded on forms IIA and III.

The CRDL standards were run only at the beginning of the furnace AA .
analysis and not at the end. No qualifications have been prescribed for
this discrepancy so no flags are assigned.

Spike recoveries were low for antimony (52.9X) and thallium (48.7%)
and indicate positive values for these elements are biased low and
flagged "J", estimated. Undetected values indicate antimony and
thallium may or may not be present due to elevated detection limits;
therefore, these values are flagged "UJ", estimated. Selenium spike
recoveries were very low (-33.1%) and indicate these values are severely
biased low. Positive values confirm the presence of the element but are
flagged "J" and estimated low. Undetected values do not indicate the
nonexistence of the element and are unusable and flagged "R", rejected.

For the MSA analysis for thallium, no raw data was presented for
duplicate injections. One of the correlation coefficients was below
0.995 for samples 4725H02, 4725H06, 4725H09 and 4725H11; therefore,
thallium values for these samples are flagged "J", estimated. For
sample 4725H03, both correlation coefficients were below 0.995;
therefore, the thallium value for this sample is unusable and flagged -
"R", rejected.

For the MSA analysis for selenium, both correlation coefficients
were below 0.995 for samples 4725B01, 4725H04, 4725H05 and 4725H08;
therefore, values for these samples are unusable and flagged "R",
rejected.

The percent difference was high for the serial dilution for cadmium
(14.5%); therefore these values are flagged "J", estimated.

Lead was analyzed by ICAP due to high sample concentrations,
therefore the CRDL of 5ug/l was not met but is waived under these
unusual conditions.

2¢ycieg pager confouy Gnd cnvironmment
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>

Inorganié Data Completeness Checklist

Inorganic analysis data (Form I)

Initial calibration and continuing calibration verification (Form
IIA)

CRDL standard for AA and ICP (Form IIB)

Blanks (Form III)

ICP interference Check sample (Form IV)

Spike sample recovery (Form VA)

Post digestion spike sample recovery (Form VB)
Duplicates (Form VI)

Laboratory control samplé (Form VII)

Standard addition results (Form VIII)

ICP serial dilutions (Form IX)

Holding times (Form X)

Ingtrument detection limits-quarterly (Form XI)
ICP interelement correction factors-quarterly (Form II)
ICP linear ranges-quarterly (Form XIII)

Rav data for interference checks

Raw data for calibration standards

Raw data for blanks

Raw data for CRI and/or CRA

Raw data for samples

Raw data for duplicates

Raw data for spikes

Traffic reports




Contract Compliance

I. Initial and Continuing Calibration Verification (ICV and CCV)
(guidelines pg. E-4, Form IIA)

1.

2.

3.

4.

S.

Vas instrument calibrated daily and each time it was set up?

yes X no

Were instruments calibrated using 1 blank and several standards?
yes X no

Were calibration verifications within 90-110%7
yes X no

Vere continuing calibrations run at 10X frequency?
yes X no

Were the raw data correctly transcribed onto Form IIA?
yes no X

Comments: For thallium, one-half of the CCV’s were not recorded on
Forms IIA. All other requirements were met.

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6,
Form IIB)

1.

4.

5.

For ICP anmalysis, were standards (CRI) @ 2x the CRDL or the IDL
(whichever was greater) analyzed at the beginning and the end of
each sample run, or at a minimum of twice/8 hour shift,
vhichever was more frequent?

yes X no

For furnace AA analysis, were standards (CRA) analyzed at the
beginning and the end of each sample run, or at a minimum of
twice/8 hour shift, whichever was more frequent?

yes no X-

Vere the CRI and/or CRA standards analyzed after the ICV?
yes X no

Were these data reported on Form IIB?
yes X no

Vere the raw data correctly transcribed onto Form IIB?
yes X no

Comments: No CRA was run at the end of the furnace AA analyses.

recycled pap
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- IIT. Blanks (guidelines pg. E-6, Form III)

1.

5.

Comments:
Form III.

Vas the initial calibration blank (ICB) analyzed immediately
after the initial calibration verification (ICV)?
yes X no

Vas a continuing calibration blank (CCB) analyzed immediately
after each continuing calibration verification (CCV)?
yes X no

Vas a preparation blank (PB) analyzed at a frequency of at

least 1 in 20 samples?
yes X no NA

How many elements were detected above the CRDLs? O (if O, go
to question 5)

4a.. How many elements were detected in the blanks at greater
than one-half the amount detected in any sample?

Vere rav data correctly transcribed onto Form III?
yes no X
"Only one-half of the blanks for thallium were recorded on
All other requirements were met.

IV. ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV)

1.

2.

3.

4,

5.

Comments:

Was the ICS analyzed twice per 8 hour shift?

yes X no

Vere the ICSs analyzed before and after samples?

yes X no

Vas any massive interference detected?

yes no X

WVere the ICSs within +20% mean value?

yes X no

Were raw data correctly transcribed onto Form IV?

yes X no

All requirements met.



V. Spike Sample Analysis (S) (guideline pg. E-8, Form V)

1. Were spikes analyzed at a frequency of 1 in 20 samples?
yes X no

2. Vere spike recoveries correctly calculated?
yes X no

(SSR - SR)
X recovery = SA X 100

SSR = Spiked Sample Result
SR = Sample Result
SA = Spike Added

3. Vere spike recoveries within the range of 75-125X%7
yes no X

3a. For recoveries outside this range, were associated data
flagged "N" by the laboratory on Forms I and V?
yes X no NA

(an exception if granted wvhere the sample concentration is >4X
the spike concentration)

4., VWere raw data correctly transcribed onto Form V?
yes X no

* Refer to page E-9 (SOW 787) for information regarding the amount of
spike to be added for each analyte and for other information about the
Spike Sample Analysis.

Comments: For antimony and thallium, recoveries were 52.9% and 48.7%,
respectively; therefore, positive values are flagged "J", estimated and
undetected values are flagged "UJ". For selenium, recoveries were
-33.1%, therefore, positive values are flagged "J", estimated and
confirm the presence of selenium in the sample and undetected values are
unusable and flagged "R", rejected.

VI. Duplicates (D) (guidelines pg. E-11, Form VI)

1. Vere duplicates analyzed at a frequency of 1 in 20 samples?
yes X no

2. WVere RPDs correctly calculated?
yes X o

RPD = S -D X 100
(S + D)/2

Sample
Duplicate

recycied pacer SrOlOYY GG Snvirnment
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3a. For sample concentrations >5x the CRDL, vere RPDs :20%? (limits
of +£35X apply for soil/sediment/tailings samples)
yes X no NA

3b. For sample concentrations >5x the CRDL, did duplicate analysis
results fall outside the control window of + the CRDL?
yes no X NA

- 3c. Vhere the RPDs exceeded the control limits, were the data
flagged ‘*’ on Forms I and VI by the laboratory?
: yes no NA X

4. Were raw data correctly transcribed onto Form VI?
“yes X no

* Other Considerations:
- Field blanks cannot be used for duplicate analyses
- Duplicates must be analyzed for each analytical method

Comments: All requirements met.
VII. Laboratory Control Sample (LCS) Analysis (guideline pg. E-12, Form
VIiI) ‘
1. Vas an LCS analyzed for every sample delivery group or batch
of samples, whichever was more frequent?

yes X no

2. Vere recoveries within the 80-120% limit?
' yes X no

-if the recoveries were outside this range the analysis must
be terminated, the problem corrected and the previous samples
associated with that LCS redigested and reanalyzed.

3. Vere the raw data correctly transcribed onto Form VII?
yes X no

Comments: All requirements met.




VIII. Furnace Atomic Absorption (AA) QC Analysis (guidelines pg. E-14,
Form VIII) '

1. Does the raw data package contain absorbance values for two
injections per sample, the average values and the relative
standard deviation (RSD)?

yes no X

2. For analyte concentrations > the CRDL, did the RSD for the
duplicate injections agree within 20%? (if yes, go to question
3

yes no X
RSD = SD X 100
M
SD = Standard Deviation of Duplicate Injections
M = Mean of Duplicate Injections

2a. Vere samples that exceeded the 20% criteria reanalyzed?
yes X no

2b. Did any reanalyzed §amples exceed the 20X criteria?
yes X no

2¢. If yes, did the laboratory flag the data of Form I with an
\Ml?
‘yes X no

3. Vas the recovery of the spike > 40X%? (if yes, go to question
4).
" yes no X

If no, was the sample diluted and rerun with another spike?
yes X no

4. Vas sample absorbance >50% of spike absorbance?* (if yes, go
to question 5).
yes no X

* Spike absorbance = absorbance of spiked sample - absorbance of sample.

TACYLIe DADAr SEGIUUY i e irnnnen
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4a. For spike recoveries between 85 and 115X, were results
reported to the IDL?

yes X no
RPD = (SSR ~ SR) x 100
SA
SSR = Spike Sample Recovery
SR = Sample Result
SA = Spike Added

4b. For spike recoveries outside the 85 and 115X range, wvere
results reported to the IDL and flagged with ‘W'?
yes X no

Vas spike recovery between 85 and 115%? (if no, go to
question 6)

S5a. Were results quantified from calibration curve and

reported to IDL?
yes no X

Was an MSA at 50, 100 and 150X of the sample absorbance

analyzed?
yes X no

6a. Vas each MSA analysis identified in the raw data along
with the slope, intercept and correlation coefficient?
yes X no

6b. VWere these data correctly transcribed onto Form VIII?
~ yes X no

6c. Were correlation coefficients(r) > 0.9957
yes no X

6d. If no, were MSAs run once more?
' yes X no

- If the correlation coefficients were still > 0.995, data on
Form I must be from the run with the best ‘r’ and the data
on Forms I and VII must be flagged with a ‘+'.

Were these criteria met?
yes X no



6e. Were all MSA obtained data marked with an ‘'S’ or an S+ on

form I?
yes X no

Comments: There was no raw data for duplicate injections for the
thallium analysis. For the duplicate sample in the selenium analysis,
the duplicate injections and the third injection was greater than 20XD.
No flag was assigned since this was a QA sample. The thallium values
for the following samples had on correlation coefficient <0.995 and are
flagged "J", estimated: 4725H02, 4725H06, 4725H09 and 4725H11. The
thallium and selenium values for the following samples had both .
correlation coefficients <0.995 and are flagged "R", rejected: thallium
- 4725H03, selenium - 4725H01, 4725H04, 4725HOS and 4725HO8.

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX)

1. Vas an ICP serial dilution performed on each group of samples
of a similar matrix (i.e., soil, water) and concentration
(i.e., low, high) or for each sample delivery group, whichever
was more frequent?

yes X no

2. For elements with concentrations >10X the CRDL, did any exceed
the serial dilution results by more than 10X%? (if no, skip

questions 3 and 4)
yes X no

I-38§
% difference = I X 100

Initial Sample Result

I
S Serial Dilution Result (instrument read1ng X5)

3. Vhich elements had concentrations that exceeded the 10%
criteria? Cadmium

4. Did the laboratory flag these data with an ‘E’ on Form IX?
yes X no ‘

5. Were the raw data correctly transcribed onto Form IX?
yes X no

Comments: Cadmium values are flagged "J", estimated due to high %D
(14.5%). '

wager ) ’ eniogy o 21
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X. Instrn-ept Detection Limits (IDL) (guidelines pg. E-13, Form XI)

1. Vere IDLs reported for each analyzed element?
yes X no

2. WVere IDLs reported for each instrument used?
yes X no

3. Did the IDLs meet the contract requirements? (refer to pg.
E-13, sSOW 787)
yes no X
Comments: Lead was analyzed by ICAP due to high sample concentration.
No action is taken due to these conditions.

XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII)

1. Vere correction factors reported on Form XII?
yes X no

Comments: All requirements met.

XII. Linear Range Analysis (LRA) (guidelines pg. E-14, Form XII)

1. Vas a linear range verification standard analyzed?
: yes X no

2. Vas the results within +5% of the true value?
' yes no



Holding Times
Limits: Metals - 6 months; Hg - 30 days; Cn -~ 28 days.
1. Verified date of sample feceipt by laboratory 7-24-89

2. Date of preparation/analyses 8-10-89
3. Vere holding times met? yes X no

Analyte Matrix Date Prep Holding Holding Time
Sampled Date Time Limit/Met

Mercury Low soil 7-18-89 8-10-89 23 days 30 days Yes
Metals Low soil 7-18-89 8-10-89 23 days 6 months Yes

Svoied J30er . el cosirnnmen
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1.
INORGANIC ANALYSIS DATA SHEET~

1b Name: SILVER VALLEY LABS.

/6

EPA SAMPLE NO..-

|
contract: 68-w8-0074 ; HIasHo|

U.S. EPA:~—<LE

, INC.

1b Code: SILVER

wwvel (low/med):

Case No.:

1trix (soil/water): &Ll_
Low
KAk

SAS No.: 4 7A5H soe ¥o.: LTASHC

Lab Sample ID:

Date Received: d’w 7

Solids:
concentration Units (ug/L or mg/kg dry weight) : m_

I [ | P o
| CAS No. | Analyte [Concentraticn:c_} Q } M}
| | -
|7439=50-5 |Aluminum_|___13400. |_I ¥=3
| 7440-36-0 |Antimony_ | 19.3__|_IN I 21T AS
|7440-38-2 |Arsenic__| g.a0 | _1__ 12
17440-39-3 |Barium___| 21n-_|_| E lgl
|7440-41-7 |Berylliumj_ _ 1.7 1_| | £ |
|7440-43-9 |Cadmium__| f‘_—}_.(e Il Iglfﬂg
|7440-70-2 |Calcium__| cco-_|_1l__ I+
|7440~47-3 |Chromium | al.q |1 | £
|7440-48-4 |Cobalt_ | 11-9_iBli | &1
|7440-50-8 |Copper___| a %g N
| 7439-89-6 |Ixzon I iQE:il_l___!-P'l

© |7439-92-1 |Lead | T T YL O P T -

- | 7439-95-4 |Magnesium| !0 1_1 lp—l
|7439-96-5 |Manganese| 180, 1_| 17|
|7439-97-6 |Mercury__|__ Lo 11 fev]
|7440-02-0 |Nickel | 235 |_| lg!
| 7440-09-7 |Potassmm1 20, |1 |
|7782-49-2 |Selenium_| 3.0 | 1N _IEI T A
|7440-22-4 |Silver | 9.7 | | !gl
|7440-23-5 |Sodium___| 239, IB| £
|7440-28-0 |Thallium | ¥ Lﬁl_u___l_E_l s
| 7440-62-2 |Vanadium | 37T |_| (¥
17440-65-6 |zinc____| 27216 I_| |

| Cyanide__| 1 IR

] I I_1 f__I
ilor Before: E?} Q!)]‘\L Clarity Before: Texture: /@_ILUH
1lor After: Clarity After: _______ Artifacts: ________
mments: \

FORM I - IN 7/87



T

EPA_SAMPLE NO..
' ) -

Contract: 68-w8-0074 4}47351403_. ;

sas No.: YIASH s we.: 47ASH-

Lab Sample; ID:
LOW Date‘Received:-Q_'ZZQ_ﬁl/ﬁ
13.0

Concentration Units (ug/L or mg/kg dry weight): &/ Kﬁ

U.S.-EPA.~-ClBT

1.
INORGANIC ANALYSIS DATA SHEET™

Lab Name: SILVER VALLEY LABS., INC.
SILVER

Lab Code: Case No.: ____

Matrix (soil/water): SOTL

Level (low/med):

% Solids:

[ | i
|]CAS No. | Analyte |Concentration}c,; Q : M}
[ | -
|7439-50-5 |Aluminum_) Y l;_—_l
|7440-36-0 |Antimony | 207 I_IN £ 1T AD
|7440-38-2 |Arsenic__| 592, [l !%l
17440-39-3 |Barium | /47 I E | L1
| 7440-41-7 |Beryllium} .30 &) £
|7440-43-9 |Cadmium__| gl 4 [_I | 2 ITAS
|7440-70-2 |Calcium__| 2540 |_| I._'g_l
| 7440-47-3 |Chromium_| 27 luld el
| 7440-48-4 |Cobalt | ya.s _i_| | 2|
|7440-50-8 |Copper | 7253 || £
|7439-83-6 |Iron | [8loeq || [P |
[7439-92-1 |Lead | 14280 I i
[7439-95-4 |[Magnesium| [TEY) {_I | £_1
|7439-96-5 |Manganese| XY R | £_1
|7439-97-6 |Mercury_ | ¥.9 Il le |
|7440-02-0 |Nickel | EVICEE 12_|
|7440-09~7 |Potassium| b0 141 | 2|
17782-49-2 |Selenium ] Yo X | IR N | F| ogms/fs THS
]7440-22-4 }Silver ] Y75 bl !2!
|7440-23-5 |Sodium | 18) 181 1 £}
|7440-28~0 |Thallium | 3, |PISN__JE 1T #S
|7440-62~2 |Vanadium_| /9.0 || i1
|7440-66-6 |Zinc ! /S5500.  |_| |y
[ [CYanide__; ;_; ; |
| | - —
Color Before@ Clarity Before: Texture: /’_@ig’ /
Color After: \/5 ELLoW) Clarity After: Artifacts:
Comments:
FORM I - IN 7/87

recyelad sanar

ceologs
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UsSe.

Lab Name: SILVER VALLEY LABS., INC.

Lab Code: SILVER

Case No.:

Matrix (soil/water): Spoxrl

Level (-low/med) :

% Solids: ~

Low
1149

Concentration Units (ug/L or ng/kg dry weight): /_l’_l_é_./ /ﬁ

. EPA =-CLE

~ 1l
INORGANIC ANALYSIS DATA SHEET”

Contract: 68-W8-0074

/¢

EPA SAMPLE”NO..

| 47aSHOR

saS No.: Y TXSH s06 No.: A5

Lab Sample ID:

Date Received: Q?@‘?slg y"}:

| . I .
| CAS No. | Analyte [Concentration}C} Q : M:
| I l - —_
|7429-90-5 |Aluminum | 24,50 {1 | £
|7440-36-0 |Antimony_| 714, I_IN 12 T4
|7440-38-2 |Arsenic__| Y37 1 B!
|7440-39-3 |Barium__| 730, | I E |
|7440-¢1-7 |Beryllium| T, [ 51 (£
|7440-43-9 [Cadmium__| a0 11 l%l:&’ﬁé
|7440-70-2 [Calcium__| EYAY, [_| { £
'|7440~-47-3 |Chromiunm_| /.0 41 !5%!
[7440-48-4 |[Cobalt | EY R | £
|7440-50-8 |Copper__ | ys9g __1_I [ £
|7439-89-6 |Iron f 1¢ 8000 1 _| {£_|
[7439-92-1 [Lead | geg0 1_| 1 EI
[7439-95-4 |[Magnesium|_ evpo I\ 121
|7439-96-5 |[Manganese] le20. [ _1 |21
|7439-57-6 |Mercury_ | o 1| lev |
[7440-02-0 |[Nickel | 288 11 [ LI
|7440-09-7 |Pctassium]| /SO | Bl | £}
|7782-49-2 |Selenium_| Ja.7__|_I& N Igtl Jﬁaé};;a
|7440-22~-4 |Silver | 30.3 1 £
[7440-23-5 |Sodium | = 8-} {L_|
|7440-28-0 |Thallium_| A RES! Iﬁzl T R RS
{7440-62-2 |Vanadiuz | EYI- R [£_1
|7440-66—6 |Zinc 1 /5100 [ lé%ﬁ_
[ | Cyanicde__ | 1 l
[ [ i 1 [
Cclor Before: !\l Clarity Befcre: Texture: @rﬂ
Color After: W Clarity After: Artifacts: ___

Conmments:

7/37

FORM I - I



(7

EPA SAMPLECNO.

| R 1
Contract: 68-W8-0074 } 4796}"0,4:
sAS No.: HTASH so6 ve.: 'ﬂ&SH:

UsS<- EPA—CLE™

1
INORGANIC: ANALYSIS. DATA SHEET

Lab Name: SILVER VALLEY LABS., INC.

Lab Code: SILVER Case No.:
. Matrix (soil/water): <OTL Lab Sample ID:
Level (low/med): LOW Date Received: ( 27(&2[87

52.5

% Solids:

Concentraticn Units (ug/L or mg/kg dry weight) Mﬁ Z%_

I

i l
o]

{ I .

|CAS No. | Analyte [Ccncentration: ! Q ; M:
| [ — -

- |7429-30-5 | Aluminum_| 2S00, || 7|
] 7440-36-0 |Antimony_| 200. | _IN {ﬁl TAS
|7440-38-2 |Arsenic__| 2%, 1 _I (£ |
| 7440-39-3 |Barium | JAHA0 | _I & l%z!
| 7440-41-7 |Berylilium| /s 9 N3 | £1
|7440-43-9 |Cadnium__| 120, | lii:ﬁ&é
| 7440-70-2 |Calcium__| > V112 -
| 7440-47-3 {Chromiunm_| 332 | 1 1A
| 7440-48-4 |Cobalt | 0.1 181 | £_1
| 7440-50-8 |Copper i 249, |_1 [ £
| 7439-89-6 |Iron | S&beo. |_| | .1
[7439-92-1 |Lead { 136so |_I 121
| 7459-95-4 |Magnesium| 23000 [_1 | £_1
| 7439-96-5 |Manganese] 212722,  1_| | 21
[7439-97-6 [Mercury__| ss _1_1 eV
| 7440-02-0 |Nickel | 272 1| [P
| 7440-09-7 |Pctassiun| La1d |1 IZI
|7782-49-2 |Selenium | 1S.Y 1N IFE 1T LA
]7440-22-4 |Silver | Lo |1 !_g_!
| 7440-23-5 |Sodium ! Yy 3 | P_I
|7440-28-0 |Thallium | 232 | _IN _ |1E£ITH
]7440-62-2 |Vanadium | Y45 Il F L1
|7440-66-6 |Zinc f 1S720. I} 12 _1
i |Cyanicde__| 1 |
| | [ | f__i

Color BefcreEé ;wrd Clarity Before: Texture: A@_f__m/
rtifacts:

Color After: !/EL_L_O\AJ

Comments:

Clarity After:

FORM I - IX

7/37



Lab Name: SILVER VALLEY LABS., INC.

INORGANIC® ANALYSIS  DATA SHEET'

Us;S:- EPA:—CLE
1 EPA SAMPLEC"NO.

' ]
Contract: 68-W8-0074 ; HIASHOS }

Lab Code: SILVER

Matrix (soil/water): Sarl
- LOW

18.3

Concentration Uni

Level (low/med):

% Solids:

Case No.:

sas No.: H4ToSH soc No.:LE,&SH'L

Lab Sample ID:

Date Received: ( 272& 2 [ X ?

ts (ug/L or mg/kg dry weight): M@_

| | |1 [
|CAS No. | Analyte |Concentrationlc‘l Q | M|
! f ! | f___1
|7429-30-5 |Aluminum_| 220 I_| 1P|
|7440-36-0 |Antizmony_| 2A [_IN | P THD
|7440-38-2 |Arsenic__| 330 || |1P_|
|7440-39~3 |Barium___| 139 I_I £ ||
|7440-41-7 |Beryllium| v |BI_ | P
{7440~-43-9 |Cadmium__| 149 [_1 21 TAR
|7440-70-2 |Calcium__| 297240 | | £ |
[7440-47-3 |Chromium_| 6.9 |_| | 2|
[7440-48-4¢ |Cobalt__ | 23 |8l | P_|
| 7440-50-8 |Copper___| PN [£_1.
|7439-89-6 |Iron I ¢ Y g0, |1 { £
|7439-92-1 |Lead | gsso __|_lI £
|7439-95-4 |Magnesium| 79900, | _| | P |
|7439-96-5 |Manganese| 2090 |_| lZ;!
|7439-97-6 [Mercury__| /.5 b4 eV |
|7440-02-0 |[Nickel | 2.9 81 | P |
|7440-09-7 |Pctassiunz| 294 1Al | £ I
[7782-49-2 |Selenium_| T I B TAR RS
|7440-22-4 |Silver | 60.9 |_| 17 1
[7440-23-5 |Sodium__| ZYls 1B} | 2
|7440-28-0 |Thallium_| "1 |_1sN | EITAS
|7440-62-2 |Vanadiuz | Lk 181 | L1
|7440-66-6 |Zinc | Al Y80 {1 ff_|
[ | cyanide__| | |
| 1 | [l ||

Color Before: i\} Clarity Before: Texture: /hgbtuﬁ‘
Artifacts:

Coler After: \/él_:ﬁw

Comments:

Clarity After:

e ————————

FORY I - IH 7/37



UsS.. EPA-—CLE- Al
1 EPR-SAMPLE-NO: .
INORGANIC ANALYSIS DATA SHEET"

‘ |
Contract: 68-W8-0074 }"aL?aS Hob |

SAS No.: "H ASH- soe xo.:’-EZQSHC
: Lab Sample ID:z-
LOW

Date Receiveds( 27( a;} Z 8 T
8. |

Concentration Units (ug/L or mg/kg dry weight) /&S,lkﬁ_
|
|

Lab Name: SILVER VALLEY LABS., INC.

Lab Code: SILVER case No.:

Matrix (soil/water): 5_(&..

Level (low/med):

% Solids:

| |1 I
|CAS No. | Analyte c::noantration;c; Q ; M}
| | ! -
|7429-90-5 |Aluminum_| /790 | _} | 7|
|7440~36=-0 |Antimony_| 0.4 | _IN l;:!
|7440-38-2 |Arsenic__ | e [_1 1P 1 TAS
|7440-39-3 |Barium___| Gyy I_IE 12|
|7440~41-~7 |Berylilium| ' IS 81 __ I 2]
|7440-43-9 |Cadmium__ | ba.3 _|_1 | LAy
|7440-70-2 [Calcium | Ye9s0, |_| l%l
|7440-47-3 |Chromiun_| el lui | £_]
|7440~48-4 |Cokalt_ | AXERIR | £
|7440~-50-8 |Copper__ | st |_| [ £_|
|7439~-89-6 |Iron I dyeo. || 1‘1::1
|7439-92~1 |[Lead ! 2290 || L1
|]7439-95~4 |[Magnesiunj /D220, | _| 121
|7439~96-5 |Manganese| 201200 | _| [P g g4
|7439~-97-6 |Mercury__ | %24 1_| lev| 7 &*
|7440~02-0 |Nickel | %9.7 | _| I%I
|7440~-09~7 |Pctassiun| /8720 1l | 2.1
|7782~49-2 |Seleniunm_| Sl 1y I;J:rﬁg
|7440~-22~-4 |Silver 1 /3.2 1_| I £ 1
|7440-23-5 |Sodium___| EXTRRY -] [P |
|7440-28-0 |Thallium_| Fs [_[ SN l;_l TAR
|7440-62-2 |Vanadiuxz_| 39.8 (I | £_1
[7440~66-6 |[Zinc 1 /2800, | _| 17|
| [Cyanide | }__; ; ’

[ - —_—

l
Color Before: & 2(.04\1
Color After: \I/ELJ._oUU

Comments:

Clarity Before:

Clarity After:

Texture: /m"u/

Artifacts:

racyciad nacer

1737



AN
'EPA SAMPLE"NO.
l _ |
Contract: 68-W8-0074 { 4'735 H O 7 :
sas No.: HIS5H soe No.: 47355

I.ab Sample ID:

Date Received: me

U.S:. EPA =-CLE

1l v
INORGANIC ANALYSIS® DATA SHEET’

Lab Name: SILVER VALLEY LABS., INC.

Lab Code: SILVER Case No.:

Matrix (soil/water): Sor L

Low
-3

Concentration Units (ug/L or mg/kg dry weight) m

Level (low/med):

% Solids:

l l

| | .
| CAS No. | Analyte 1Cc:ncentratz.on§C} Q : M}
| ! | -
|7425-90-5 | Aluminum_| 7710 |} | 2|
|7440-36-0 |Antimony_| 376 | _IN [P TR
[7440-38-2 |Arsenic | 198 1 YA
[7440-39-3 |[Barium__ | 34y | 1 E [ ]
|7440-41-7 |Beryllium| A1 |B] lﬁl
|7440-43-9 |Cadmium__| /03, | [ 21 TR
|7440-70-2 |Calcium__| ap7200 | _| l%!
|7440-47-3 |Chromium_| g9 |_| | L]
|7440-48-4 |Cobalt _ | 20.Y 1| 12|
[7440~-50-8 |Copper_ | 204 |1 %]
|{7439-89-6 |Iron | cyde0. 1_| [P |
[7439-92-1 |Lead i saso |1 RER
|7439-95-4 |Magnesium| 20780 1. |2 _|
|7439-96-5 |Manganese| 19700. | _| | 2]
|7439-97-6 |Mercury_ | (8o 1| jevi
|7440-02-0 |Nickel | 90 || | 2|
[744C0-09-7 |Pctassiun| 18%0 |1 | 2|
|77862-49-2 |Selenium_ | g,  I_I_N |E TR
|7440-22-4 |Silver ! 3.9 f__1 !5_1
[7440-23-5 [SOGiLm | o=y |81 | £ 1
|7440-28-0 [Thallium | /0.1 !_l;_z{__l%—_l TRS
|7440-62-2 [Vanadlu_.. | ,g .5 121
|7440-66-6 |[Zinc | || I&JI
[ | Cyanide_ | |1 |
l | | 1 ||

Color Before: LOA) Clarity Before: Texture: /y@;l{/i
ELLoW/ Clarity After: ______ Artifacts:
Comments:
7/37



A3
EPA SAMPLE-NO.
' 1
Contract: 68-W8-0074 } L’L"’aSH 08 :
SAS No.: %;H SDG No.: '7_Llc_7§7'(;

Lab Sample ID:

Date Received:( 2'723 f[&?

U.S:. ERAS—CIR~

1.
INORGANIC ANALYSIS. DATA SHEETT

Lab Name: SILVER VALLEY LABS., INC.
SILVER

Lab Code: Case No.:

Matrix (soil/water): Sl
Low
46

Concentration Units (ug/L or mg/kg dry weight) :A_/\éké_

Level (1cw/med) :

% Solids:

P
fcl @

[ | b
| CAS No. | Analyte [Concentrationl | { M{
| I | -
|7325-90-5 |Aluminum_| 7900 | _| B
|7440-36-0 |Antimony_| 305 |_IN__ [P 1IT43
|7440-38-2 |Arsenic__| Y7 R I IEI
| 7440-39-3 |Barium | 28 I_I £ ‘f{l
[7440-41-7 |Beryllium| /S -3 | £
|7440-43-9 |Cadrium__| 23,3 11 | PITAR
|7440-70-2 |Calcium | ~ gsgoo | _| |1
|7440-47-3 |Chromium_| s || | 2|
|7440-48-¢ |Cobalt | 33,3 |_| | L1
|7440-50~-8 |Copper___| ~ sp7 || l_’g_l
|7439-89-6 |Iron ! 94300 |_1___ 12|
[7439-92-1 |[Lead ! 3s0 | _| .‘u';_!
|7439-95-4 |Magnesiunm| /8400 [_1 | £ |
{7439-96-5 |Manganese| 79300 | _| | £ |
|7439-97-6 [Mercury | Ll b1 lev i
|7440-02-0 |Nickel _ | 35,2 %_{ :g;:
| 7440-09~7 | Pctassiun| 2460 - r
[7782-49-2 |Selenium_| T IR IE TR R
|7440-22~4 |Silver_ | 3.9 1_| !Jg__l
| 7440-23=-5 |Sodium | 270 181 | L1
|7440-28-0 |Thallium_| 42 |_| SN I%l’{m,&,
|7440-62-2 |Vanadiuz_| 25-9 B | P | Be-2?
|7440-66-6 |Zinc__ | 18300 | "EZ}_
| |Cyanide__| {_} ;M_l

| - _

Colcr After: ELLD

Comments:

|
Color Before: #}_&3&1
i W

Clarity Before: ______

Clarity After:

rtifacts:

)
[}
"
1

FOR I - IU

7/37
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Lab Name: SILVER VALLEY LABS., INC.

1l C
INORGANIC ANALYSIS™ DATA SHEET™

AY

EPA SAMPLE'NO..

4T HA

contract: 68-W8-0074 i

U.S. EPA--—CLE-

Lab Code: SILVER

Matrix (soil/water): Sorl
Low

12.L

Concentration Units (ug/L or ng/kg dry weight):

Level (low/med):

% Solids:

Case No.:

sas No.:H{73SH soe vo. : 4325 H-

Lab Sample ID:
oY/ ALV S
Na/fG_

Date Received:

!

|

I | | [
| CAS No. | Analyte lConcentraticn:c; Q ; M}
| [ | - —_—
|7429-90-5 |Aluminun_| /9 §o0 [ _| l{_l
|7440-36-0 |[Antimony_| 107 |_IN [P 1 TA3
|7440-38-2 |Arsenic__| A9s | Yl
| 7440-39-3 |Barium___| g & I_%__!
| 7440-41-7 |Beryllium| /e Y (81 | L1
|7440-43-9 |[Cadmium__| . | [ 21 TAR
|7440-70-2 |[Calcium | 38700 1_|I U%_l
|7440-47-3 |Chromium_| o> (1 1f]
[7440-48-4 |Cobalt | 200 1| IEEF]
|7440-50-8 |Copper___| Y44 | | £
|7439-89-6 |Iron | 287200 | _| {£_1
|7439-92-1 |Lead | t920 _1_| L1
|7439-95-4 |Magnesiunm| yreo.  |_| | £}
[7439-96-5 |Manganese| 30722 |_| | £_|
|7439-97-6 |Mercury_ | s.0o 1_1 fev |
|7440-02-0 |Nickel | 6> |_| REA
|7440-09-7 {Pctassiur| 1590 I_| |£_1 A’B
{7782-49-2 |Selenium_| 214 IS N BT
|7440-22-4 |Silver | 34.5 |_| 1P|
 |7440-23-5 |Sodium__| 220 121 [P
|7440-28-0 |Thallium_| 4.1 | _ISN I EITH
|7440-62-2 |Vanadiuz_| Y- [_I | £
[7440-66-6 |Zinc [ /s4e0. _|_| [f_)
| | cyanide__ | { : {
|

l

Color Seforeﬂowu

Coloxr After: fg LOW

Comments:

Texture: /km,(

Artifacts:

Clarity Before:

|

Clarity After:

7/37
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U.S.- E?A&--CII:
b N

As

EPA.SAMPLE_NO..

INORGANIC ANALYSIS DATA SHEET™ ]
I
]

i 4135 H10

Contract: 68-W8-0074

Lab Name: SILVER VALLEY LABS.. INC.

Lab Code: SILVER Case No.: SAS No.: ‘:EZéS SDG"Ro.:Lﬁmbl
Matrix (soil/water): &IL— Lab Sample ID:

Level (low/med): LOW Date Received: ()ZZQ:{ ZJ‘?

19.0

% Solids:

Concentration Units (ug/L or ng/kg dry weight): m

l | o
|CAS MNo. | Analyte |Ccncentrat:.o %C{ Q { M:
| | [ -
|7429-90-5 |Aluminum_| I_} 1L
| 7440-36-0 [Antimony_| 0.1 lai N [ 2] %T;?
{7440-38-2 |Arsenic__|____SY Yot WIS | EI &
|7440-39~3 |Barium [ vof |_| E | £ 1 :
|7440-41-7 |Beryllium| Jodo 1 _| | 1
| 7440-43-9 |[Cadmium__| 2. 11 [ L_1TAS
|7440-70-2 [Calcium_ | 9pvo |_1 | £
| 7440-47-3 |[Chromium_| 1&s 1_| | £_|
|7440-48-4 |[Cobalt___| 70-9__ 181 | 7|
|7440-50-8 |Copper_ | vo.7__|_| | 7|
[7439-89-6 |Iron |~ agseo- I |7]|
[7439-92-1 [Lead | 08 __|_| NEA
| 7439-95-4 |Magnesiunm| 6240 I_1 121
|7439-96-5 |Manganese| 03 |_1 12|
| 7439-97-6 [Mercury_ | __ N |81 fev |
|7440-02-0 |Nickel | 17.0 | _|I - A
| 7440-09-7 |Pctassiun| Goso 1 _| | £
|7782-49-2 |Selenium_| St Ui X Iil R »>
|7440-22-4 |Silver_ | Y1 lgl l£.1
| 7440-23-5 |Sodium | >¢9 141 | P_|
|7440-28-0 |Thallium | 23 ulN Ii&lutrig
|7440-62-2 |Vanadiuz | 27.7  1_| [f_1 |
|7440-66-6 |Zinc [ 30a. |_| I
| |Cyanide | :_l :

| -

l

|
Color Before"&_
Coler After: I'E L_,g:b\.)

Comments:

Clarity Before: ____

Clarity After:

H

. Medzu

Artifacts:

———————

recycled paper

FORM I - I

7/37

ceniogy and cndirenment



U.S.. EPA.=-CLR al..

1. EPA SAMPLE-NO.

INORGANIC ANALYSIS DATA SHEET™

' [
s -]
ab Name: SILVER VALLEY LABS., IMC. Contract: 68-W8-0074 | 7QSH !/ i

ab code: SILVER Case No.: SAS No.:l@&{ SDG Na.: i@ﬁb
atrix (soil/water): ,EIL_ | Lab Sample ID:
avel (low/med): [ DW ) ' Date Received: O_ZA@%? )
Solids: si 29-'

Concentration Units (ug/L or-mg/kg dry weight): %
l |

| | P

| CAS No. | Analyte [Concentration:c: Q ; M;
[ | [ -
|7429-50-5 |Aluminum_| ;4500.__|_| l;l
]7440-36-0 |Antimony_| /YA, I_IN L P 1 TR
|7440-38-2 |Arsenic _| ast._i_| 1P|
|7440-39-3 |Barium | 2 I_1E A
|7440-41-7 |Beryllium| A2 |8l [£_I
|7440-43-9 {Cadmium__| (85 |1 u;_l:rﬁg
|7440-70-2 |Calcium__| 2y9Ge00 R | r_|
| 7440-47-3 |Chromiunm_| 7.5 Y R III :
| 7440-48-4 |Cobalt | 59 |8l | €I
| 7440-50-8 |Copper | 3722 11 | £
|7439-89-6 [Iron [ IStoco  |_| | |
[7439-92-1 |Lead | rseo 1| -I%l
| 7439-95~4 |Magnesium|_ 990 . |_| I
|7439-96-5 |Manganese| 19¢00 | _1 | £ |
|7439-97-6 |Mercury_ |_- L9 |_1 ey
|7440-02-0 |Nickel __| EXWI N igi
|7440-09-7 |Potassium| ¥199 | _1 | £_1
|7782-49-2 |Selenium_| /4.9 I_IN !%_l TAI
|7440-22-4 }Silver | 6O 1 | ]
|7440-23-5 |Sodium___ | 2%y 181 | £
|7440-28-0 |Thallium_ 24, _isy [F{TMR
|7440-62-2 |[Vanadium_ 3£.0 i1 LS_!

I_1 |

I_1

I_!

—— e S

| |Cyanide__

|
: l
|7440-66-6 |Zinc ! 7EY)
|
|

Texture: /VlEDT um

Artifacts:

(9.3 k,- Clarity Before:

1lor Before: |

ELL oW Clarity After:

1lor After:

mments:

FORM I - IN 7/87



U.S: EPA --CILP> A’] ’
b - EPA SAMPLE NO.

INORGANIC® ANALYSIS DATA SHEET™ | l
Contract: 68-w8-0074 _ | H715H | |

SAS No.: %7&5“‘} SDG No.: | 2(95/'7’0

Lab Name: SILVER VALLEY LABS., IMC.

Lab Code: SILVER Case No.: _______

Matrix (soil/water): SOTL

Level (low/med):

% Solids:

Low

Lab Sample ID:

Date Received: M

Concentration Units (ug/L crmg/kg dry weight): /MS,M

[ | ! [
|CAS No. | Analyte [Concentration|C|{ qQ | M|
I | ] 11 I__1
|7429-90~5 |Aluminum_| «8%0____|_} | 2|
|7440~-36=-0 |Antimeny | @ads | _1AL !_E_l:r»é
| 7440-38-2 [Arsenic__ | 239 _|_1 1|
| 7440-39-3 |Barium | 557 | _1E | £_|
|7440-41-7 [Beryllium| L |B] | £
| 7440-43-9 |Cadmium__| 13/ {1 [ ZITA
|7440-70-2 [Calcium | Je%400 |_| (ol
|7440-47~3 |Chromium | Jo Yyl | 2|
|7440-48-4 |Ccbalt___ | sa.> |_| | £
| 7440-50-8 |[Copper___ | £56 {1 l;_l
|7439-89-6 |Iron ] L3300 |_ | 1|
. | 7439~92-1 |Lead i b0 || - I%l
| 7439-95-4 |Magnesium| 23Ye0 | __| [£_1
|7439-96-5 |Manganese| 372¢ | _1} l%!
|7439-97-6 |Mercury_ |__ .22 |1 eV
|7440-02-0 |Nickel | 262 |1 | Pl
| 7440-09-7 |Potassiunm| pdo,  |_| | 2|
|7782-49-2 |Selenium | 25 |_ 1SN 1FITHY
|7440-22-4 |Silver | A5 1_| u;_n
|7440-23~5 |Sodium | 206 || [ 7|
| 7440-28~0 |Thallium_|] 200 |_IsN_ &I T AR
|7440-62-2 |Vanadium_| /2.6 18] I;I
|7440-66—-6 |Zinc [ Agoco, || |[£_]
| [Cyanide | i1 |
] I | .1 |
Color Before: l\l Clarity Before: Texture: _A/LS)_;{LU
Calor After: L_LOW Clarity After: Artifacts:
Comments:
7/87

FORM I - IN

COBTLY L0 Y e e



rab Name: SILVER VALLEY LABS., INC.

INORGANIC ANALYSIS DATA SHEET'

U.S.-EPK.—CLE~ ‘2[
1l _ EPA SAMPLETNO.

I —
Contract: 68-W8-0074 } 47&5 H I 3

tLab Code: SILVER

fatrix (sc:.l/water) : &‘_E_L,
LOW
f IS,Q_/

Concentration Units (ug/L or mg/kg dry weight)

revel (low/med):

¥ Solids:

Case No.:

sas No.: YLTJASH soc ¥o.: 472SHC

Lab Sample ID:

Date Received: O_']M ?
: MGJKA_

|

{ | [ 1

| CAS No. : Analyte [Concentrationicx Q | Ml

| | o p—

| 7429-90-5 IAlum.Lnum | 1sS280. i

| 7440~-36-0 |Antimeny_| s>5.9 |_IN !%l TR

|7440-38-2 |Arsenic__| 211 I_I el

|7440-39-3 |Barium___| 209 |_| & | 7|

| 7440-41-7 |Beryllium| X ERY-] | 7|

|7440-43-9 [Cadmium__| 93.9 |_| |7 1T AR

|7440-70-2 |Calcium | iyseo |_| | £_1

| 7440-47-3 |Chromium | e |l lil

| 7440-48-4 |Cobalt___| PY A D N &

| 7440-50-8 |Copper___| 231 | [ £_I

| 7439-89-6 |Iron | I 121

|7439-92-1 |Lead | vy30 | _| 1P|

|7439-95-4 |Magnesium| Layg  |_| IEI

[7439-96-5 lManganese[______L.ﬂp_e__l | | |

|7439-97-6 |Mercury_ | __ I_| jev]

|7440-02-0 |Nickel | Ag,gl | I%I

| 7440-09-7 |Potassium| 2990 _1_| [£_1

{7782-49-2 |Selenium | 1N IEITARR

{7440-22-4 [Silver_ | 15.5_ |_I !%l

| 7440-23-5 |[Sodium___ | 215 |81 | £

| 7440-28~-0 |Thallium | 1.2 IBIN L | TAS

| 7440-62-2 |Vanadium | ¥a.5 {1 I_%_I

|7440-66-6 |Zinc | AsL0 {1 | €1

| |Cyanide__| 1 WEL

[ | | 1 ||
:olor Beforezm clarity Before: Texture: /@gﬂ”
‘olor After: \/EL_LOW &larity After: Artifacts:
omments:

7/87

FORM I - IN



U:S: EPA.—-C% ) 5 N
1. EPA. SANPTE-NO-.

INORGANIC ANALYSIS DATA SHEET: |
1 TASHI Y
Lab Name: SILVER VALLEY LABS.. INC. Contract: 68-w8-0074 |

Case No. :ﬁé}-sxs No.: 42&/‘{ 'SDG No.:»"/qgﬁ[-}{

Lab. Code: _SILVER
. : ]
Matrix (soil/water): SOIL- %v’ Lab Sample ID:
Level (low/med): L.OW A Date Recaived:-Q:zzaﬂzgcf

TR o

$ Solids:
Concentration Units (ug/L or mg/kg dry weight) : M&Zk'ﬁ

| | P |
|CAS No. | Analyte |c::ncentrat1.on=c: Q : M:
[ l | .
|7429-90-5 |Aluminum_| viqo__|_| |2
|7440-36-0 |Antimony_| /83 I_INC | | T A
[7440-38-2 [Arsenic__| 555 |1 Ie_|
17440-39-3 |Barium___ | bieo)_| | £}
|7440-41-7 |Beryllium] 3 |4] [P _I
. 17440-43-9 [Cadmium__| 7N lj”Ef TR
}7440-70-2 |Calcium__| R0 || | £
|7440-47-3 |Chromium_| 22 lul l_g_l
[7440-48-4 [Cobalt | 7@ {1 | £ |
|7440-50-8 |Copper | g4b. || | 7|
|7439-89-6 |Iron | agaqgg I _{ | £
[7439-92-1 |[Lead | 12200, [_1 17|
|7439-95-4 |Magnesium| Sxi0. || EA
|7439-96-5 |Manganese| 1390 |_| | 2.1
|7439-97-6 |Mercury__| 20 ot lev]
|7440-02-0 |Nickel | 3y |_| | #|
|7440-09-7 |Potassium| Ls7 181 | £_|
{7782-49-2 |Selenium_| g4.0 | _1{ lE_ 1 T
]7440-22-4 |Silver___ | 39.8 [_1 1 1
|7440-23-5 |Scdium___ | /oS 18l _______| £
[7440-28-0 |Thallium | fa.© l_l.-iu_li__l TR
]7440-62-2 |Vanadium | /0.4 141 1£_1 :
|7440-66-6 |Zinc | 12520 |_| Iﬁd

[Cyanide__| | IS
I ] ! 1 I

Color Before:ml_k_i Clarity Before: Texture: /ME__DEQ(
Artifacts:

Color After: \'{/éu__o\&)

Comments:

Clarity After:

moyaied cacer

FORM I ~ IN

7/87
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REGION VIII SUMMARY OF DATA QUALITY‘ASSURANCB“REVIEV
***guideliné references are from Contract #787#%%*
Case No.: 12334 TDD No.: F08-8909-08
Site: Richardson Flats
Contractor Laboratory: Keystone-Houston
Data Reviewer : Annette Sackman Date of Review: 10-3-89
Sample Matrix: 5 Low Soils, 15 Low Waters »
Analysis: Mercury
Sample Nos.: .HHL955, MHL956, MHP500, MHP501, MHPS502, MHP503, MHPSOA,

MHPS06, MEP507, MHPS09, MEP510, MHPS11, MHPS12, MHPS13,
MEPS14, MEPS15, MHPS16, MEPS17, MHP518, MHPS19

(X) Data are acceptable for use.
( ) Data are acceptable for use with qualifications noted.
( ) Data are preliminary - pending verification.

( ) Data are unacceptable.
Action required by DPO?

No X Yes The following items require action:

Action required by project officer?

No X Yes




The following are our findings:

All requirements vere met for the mercury analysis. No flags were

assigned.

reGT RSB

Uy gl TGN e
Ceaiogy” unu' environment




Inorganic Data. Completeness Checklist

Inorganic analysis data (Form I)

At

Initial calibration and continuing calibration verification (Form

IIA)

CRDL standard for AA and ICP (Form IIB)

Blanks (Form III)

ICP interference Check sample (Form IV)

Spike sample recovery (Form VA)

Post digegtion spike sample recovery (Form VB)_
Duplicates (Form VI)

Laboratory control sample éForm VIiI)

Standard addition results (Form VIII)

ICP serial dilutions (Form IX)

Holding times (Form X)

Instrument detection limits-quarterly (Form XI)
ICP interelement correction factors-quarterly (Forﬁ II)
ICP linear ranges-quarterly (Form XIII)

Raw data for interference checks

Rav data for calibration standards

Rawv data for blanks

Raw data for CRI and/or CRA

Raw data for samples

Raw data for duplicates

Raw data for spikes

Traffic reports



I.

Contract-Compliance

Initial and Continuing Calibration Verification: (ICV and CCV)
(guidelines pg. E-4, Form IIA)

1.. Vas instrument calibrated daily and each time-it was set up?
yes X no.

2. Vere instruments calibrated using 1 blank and several standards?
yes X no

3. Were calibration verifications within 90-110%?
yes X no

4., Were continuing calibrations run at 10¥ frequency?
: yes X no

S. Were the rav data correctly transcribed onto Form IIA?
yes X no

Comments: All requirements met.

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6,

Form IIB)

1. For ICP analysis, were standards (CRI) @ 2x the CRDL or tie IDL
(vhichever was greater) analyzed at the beginning and the end of
each sample .run, or at a minimum of twice/8 hour shift,
whichever was more frequent?

- yes no

2. For furnace AA analysis, were standards (CRA) analyzed at the
beginning and the end of each sample run, or at a minimum of
twice/8 hour shift, whichever was more frequent?

yes no

3. Vere the CRI and/or CRA standards analyzed after the ICV?
yes no

4. Vere these data reported on Form IIB?
yes no

5. Were the raw data correctly transcribed onto Form IIB?
yes no

Comments: Not required.

-acroiad caper \
_2CvCigd Tape cralingy and caviconiment
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III. Blanks (guidelines pg. E-6, Form III)

1.

3.

Comments:

Iv. ICP

1‘

2.

5.

Comments:

Vas the initial calibration bilank (ICB) analyzed immediately
after the initial calibration verification (ICV)?
yes X no

Vas a continuing calibration blank (ccﬁ) analyzed immediately
after each continuing calibration verification (CCV)?
yes X no

Was a preparation blank (PB) analyzed at a frequency of at
least 1 in 20 samples?
yes X no NA

How many elements were detécted above the CRDLs? 0 (if 0, go
to question 5)

4a. How many elements were detected in the blanks at greater
than one-half the amount detected in any sample?

Vere raw data correctly transcribed onto Form III?

yes X no
All requirements met.

Interference Checks (ICS) (guidelines pg. E-7, Form IV)

Vas the ICS analyzed twice per 8 hour shift?
yes no

Vere the ICSs analyzed before and after samples?
yes no

Vas any massive interference detected?
yes no

Were the ICSs within +20% mean value?
yes no

Vere raw data correctly transcribed onto Form IV?

Not required.



RN SN - - 4(..3_ - RV ) Sve msrd ot o wwii a.._éa.a.u-.ué i€ mudUdiic w4

‘spike to be added for each analyte and for other information about the
Spike Sample Analysis.




L. Weres I2CoVerlas willlifl (1€ oU—silse Lidll.
yes X no




3. Was the recovery of the spike > 40%? (if yes, go to question

4y, .



6b. Were these data correctly transcribed onto Form VIII?

rao haka




Comments:

6e. Vere all MSA obtained data.marked with an ‘S’ or. an S+ on
form I?
yes no

Not required.

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX)

1.

Comments:

Vas an ICP serial dilution performed on each group of samples
of a similar matrix (i.e., soil, water) and concentration
(i.e., low, high) or for each sample delivery group, whichever
vas more frequent?

yes no

For elements with concentrations >10X the CRDL, did any exceed
the serial dilution results by more than IOX? (if no, skip
questions 3 and 4)

yes no

I-S
% difference = I X 100
I = Initial Sample Result
S Serial Dilution Result (instrument reading X5)

WVhich elements had concentrations that exceeded the 10%
criteria?

Did the laboratory flag these data with an ‘E’ on Form IX?
' yes no

Vere the raw data correctly transcribed onto Form IX?
yes no

Not required.

-acunlan caner ey rend omsipeninent
recycled paper uulogv und environment



X. Instrument Detection Limits (IDL) (guidelines pg. E-13, Form XI)

1. Vere IDLs reported for each analyzed element?
yes X no

2. WVere IDLs reported for each instrument used?
yes X no

3. Did the IDLs meet the contract requirements? (refer to pg.
E-13, SOV 787)
yes X no

Comments: All requirements met.

XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII)

1. WVere correction factors reported on Form XII?
yes X no

Comments: All requirements met.

XIX. Linear Range Analysis (LRA) (guidelines pg. E-14, Form XII)

1. Was a linear range verification standard analyzed?
yes X no

2. Was the results within +5% of the true value?
' yes no



MR R

Holding -Times -
Limits: Metals - 6 months; Hg - 30 days; Cn - 28 days.

1. Verified date of sample receipt by laboratory 7-21-89
2. Date of preparation/analyses 8-3-89

3. Vere holding times met? yes X no
Analyte Matrix Date Prep Holding Holding Time

Sampled Date Time Limit/Met

Mercury Low soil 7-18-89 8-3-89 13 days 30 days yes
Mercury Lov Water 7-18-89. 8-3-89 13 days 30 days yes

racvciad naper ceology and enviconment

recycled paper ecology and environment



Keystone DU# 12334-8-5

U.s. EPA - CLP
1 EPA SAMPLE _NO.
INORGANIC ANALYSIS DATA SHEET HE T T T T ]
o . H MHLSS5S
. Lab-Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 |
Lab Code: KEYTX Case No.: 12324 SAS No.: SDG No.: MHLSSS
Matrix (soil/water): SOIL Lab Sample ID: 830773003
Level (low/med): LOW Date Received: 07/21/89
7% Solids: 38.32
Céncentraticon Units (ug/L =r mas/kag dry weighti: MB/KG
ICAS N=. ! Analyte (Concentration (C! Q@ 1 M !
A 1 7425-30-5 !Aluminum_! T S T
o 17440-36-0 1tAntimaony_! . INR !
: 17440 -38-2 JArsenic__! 4 INR
- 173440-3%-3 Barium___! P INR
17440-31-7 Berylliumi . INR
_ 17440-43-3 [Cadmium__! . INR
- 17440-70-2 1Calcium__1 . INR
17440-47 -3 Chromium_! P INR i
1 74340-48-4 (Cobalt___! N INR 1
17440-50-8 | Copper___ | I iNR
17439-89-6 1Iran_____ ' . INR !
17439-32-1 lilead_____ ! o INR !
1 7433-32 -4 (Magnesium! N INR !
174239 -3€-5 IManganese! P NR
17433-37-6 IMercury__| Q.33 0 iCV
17439 -02~0 !Nickel___! P INR !
1 7440-03-7 Potassiumi I INR
17782 -43-2 1Selenium_! o {NR !
1 7440-22-4 Silver___ 1 Vo INR !
1 7440-22-5 | Sodium___! b INR !
17440-22-0 1 Thallium_! S INR |
17440 -2 -2 1Vanadium_1 I INR !
17440-86-6 1Zimc_____ ' b INR
e iCyanide__" N INR
Color Before: Clarity Hefore: Texture:
Caolzr After: Clarity After: Artifacts:

Comments:

000007

7/87

FORM I - IN



Keystone DC# 12334-8-5"

u.s. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET

. ' MHL9S6
Lab Name: KEYSTONE ENVIRONMENTAL - Contract: E8-W8-0005 !
Lab Code: KEYTX Case No.: 12334 SAS Na.: SDG Nao.: MHL2SS
-7¥jf Matrix (soil/water): SOIL Lab Sample ID: 830773006
B Level (low/medl: LOW » Date Received: 07/21/89
% Solids: 97.3

Concentration Units (ug/L or mg/kg dry weightl: MG/KG

1CAS N, ! Analyte !Concentraticn ICI @ - 1+ M|
- 1 7422-30-5 lAluminum_! o INR
17440-26~0 jAntimony_! b INR |
1 7440-38-2 lArsenic__} R 'NR
1 7440~-32-3 (Barium___! Vo INR 1
17440-41-7 |Berylliumi N INR
17440-43-9 |Cadmium__! . INR
1 7440-70-2 Calcium__1 I INR |
17430-47-3 Chromium_: o INR !
1 7440-48~-4 {Cobalt___! P INR
17440-50-8 Copper___! I INR
174323-83-6 !Iraon_____ ' I INR |
17433-92~-1 ilead_____ ! b INR
174339-95-4 [Magnesiumi I INR
o 17439-36-3 Manganese! I INR !
L 17433-37-8 IMercury__| 1.30 1 1 1cV
o 17433 -02-0 INickel __ | o INR !
17440 -03-7 | Patassiumi o INR !
17782-43-2 |Selenium_; o INR
17440-22-4 (3ilver___ ! I INR |
17440-22-8 |Scdium___! - INR |
17440-28-0 {Thallium_| I INR
17440-62-2 Vanadium_! o INR
17440866 1Zinc_____ ! Vo INR
e iCyanide__! b {NR !
cwet . Caler Before: Clarity Before: Texture:
Caolar After: Clarity After: Artifacts:

Comments:

000008

recycied Baper” FORM I - IN iy and brviromimen | 7/ 87



Keystone D(# 12334-8-5

U.S. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET HE bt L L
. : : MHPS500
Lab Name: KEYSTONE ENVIRONMENTAL Contract: &8-W8-0003 |
Lab Cade: KEYTX Case No.: 1233 SAS No.: SDG No.: MHLSS5S
Matrix (soil/waterl: SOIL Lab Sample ID: 830773007
Level (low/med): LOW Date Received: 07/21/8%3
% Swmlids: '38.6
Concentraticn Units (ug/L or mg/kg dry weightli: MG/KB
'CAS No. ! Analyte !Concentraticn (C0 @ 1 M |
17423=30-3 (Aluminum_1 Vo INR
17440-26-0 ltAntimany_! I iNR
1 7440-38~-2 lArsenic__ Vo INR !
17440-39-3 iBarium___! Vo INR |
1 7440-41 -7 Rerylliumi I ‘NR
17440~-43-3 Cadmium__ 1 P iNR |
17440-70-2 Calcium__1 HE INR
17440-47-3 | Chromium_1 I INR |
17440-48-4 |Cobalt___1 N {NR |
17440-50-8 |Copper___ | P INR |
17433-83-6 lvreon_____ i . INR |
17439-32~-1 lLead_____ : P INR !
1 7439-38 -4 Magnesiumi I INR
17433-96-3 IManganese: - {NR
17439-37-6 iMercury__i 0.88 ! HE SV
17433 -02-0 INickel __ | . INR !
1 7440-03-7 Potassium! I INR
1\ 7782-43-2 Selenium_|1 N iINR !
17440-22-4 1S8ilver___ 1 I INR
1 7440-22~-5 | Sodium___ N INR !
1 7440-28-0 1Thallium_| HE INR
173420 -62 -2 Vapnadium_| I iNR
17340-€6-6 {Zinc____ _ ' I INR !
N iCyanide__! I INR
Color Before: Clarity Before: Texture:
Cxlor After: Clarity After: Artifacts:
Comments:
FORM I - IN ﬂ00009 7/87



Keystone pC -
T T L# 12334-8-5"
. A / .
s U.8. EPA - CLP
1 " EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET Rt —————i
. ) MHPS01

Lab Name: KEYSTONE ENVIRONMENTAL Eontract: &8-WB-000S5 !

Lab Codes: KEYTX Case No.: 12334 SAS Na.: SDG No.: MHL3IGZS
Matrix (soil/water): SOIL Lab Sample ID: 890773008
Level (low/med): LOW Date Received: 07/21/8%
% Solids: _ 82.4

Concentration Units (ug/L or mg/kg dry weight): MG/KG
{CAS Nn. ! Analyte !Cancentraticn [C! PM o
1 7423-30-5 1Aluminum_} I iNR
17440-36-0 1Antimony_ ) HE iNR !
17440-38-2 lArsenic__1I I INR
17440-33-3 iBarium___| HE INR |
17430~41-7 Beryllium! HEH INR |
17440-43-3 (Cadmium__ 1 Vol INR
17430-70-2 iCalcium__1 4o iNR |
17440-47-3 Chraomium_1| I INR |
1 7940-48-4 (Caobalt__ _! . TNR
17440-50-8 |Copper___1 . INR |
17433-83-& Iron_____ ! Vo INR |}
17433-92~-1 ilead_____ ' I INR |
1 7439-35-4 Magnesium! HEEH iNR
174329 -35-5 Manganese! I 'NR
17433-37 -6 Mercury__! g8.z0 1 HE AV
17439 -02-0 INickel___ 1 Vo INR |
17430 -03-7 (Potassiumi . INR
17782-43-2 [Selenium_| o INR
17430~-22-4 |Silver___: - INR |
1 73440-23-8 1Sodium___ ! o INR !
17340-28-0 (1 Thallium_! . INR |
17440-62-2 Vanadium_! Vo TNR
173440 -56-8 1Zinmc_____ } o INR
Y e 1Cyanide__! HE iNR
1 1] ! 3 1 : :

Calor BRefore: Clarity Refore: Texture:

Color Atter: Clarity After: - Artifacts:

Comments:

racycleg paper -~Qico_meQ-3:59nmvm
recycied paper FORM I - IN ecology and environment 7/87



Keystone 0C# 12334-g.5

U.s. EPA - CLP
1 EPA SAMPLE. NO.
INORGANIC ANALYSIS DATA SHEET e e

4
. . : MHPS02
; Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 |
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHLSSS
Matrix (soil/water)?: SOIL Lab Sample ID: 830773009
Level (low/med): LOW Date Received: 07/21/89
% Swolids: 92.0 -
Concentraticon Units (ug/L or mg/kg dry weight)y: MG/KG
1CAS N, H Analyfe iConcentraticn 1CY Q@ oM
o 1 7325-30-5 {Aluminum_! P INR
1 7440-26-0 1Antimony_ | Vo iNR !
173440-38-2 lArsenic__| P INR |
1 74340 -33-3 Barium___| o INR |
17440-41-7 [Herylliumi - INR
17440 ~-432-3 |Cadmium__! . INR
» 17440-70-2 Calcium__) P INR
. 174340-47-3 Chromium_1 HE INR |
R 17440-48-4 [Cobalt___| o INR
o 17440-30-8 Copper___1 b INR ¢
1 7433-89-6 1 Iron____ : I INR |
17433 ~-92-1 llead_____ : - INR
1 743'3-35-4 Magnesiumi I INR
17433 ~36-3 IManganese! I INR !
174353-37-6 Mercury__! 7.80 1 CV
17439-02-0 MNickel ___1 Vo INR |
17440 -03-7 | Patassiumi o INR
17782 -43-2 (Selenium_. . INR |
17440-22-4 (1Silver___i o INR
173430 -22-5 (Sodium___1 . INR
17440 -23-0 1 Thallium_» . iNR
173440 -62-2 Vanadium_ | . INR
1 79440-66-6 (Zinc_____ : b INR !
o 'Cyanide__! b !NR |
T Coler Before: Clarity Betore: Texture:
Colazr After: Clarity After: Artifacts:
Comments:
{; ;
FORM I - IN 100011 7/87
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Keystone DC# 12334-8-5
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET R ittt D
. : MHPS03
Lab-Name: KEYSTONE. ENVIRONMENTAL Contract: 6&8-W8-0005 |
Lab Code: KEYTX Case No.: 12334 SAS ‘Na. : SDE No.: MHL95S
Matrixz (seil/water): WATER Lab Sample ID: 890773010
Level (low/med): LOW Date Received: 07/21/89
% Salids: 0
Concentration Units (ug/L ar mg/kg dry weight): UG/L
!CAS N ! Analyte Concentraticn !C! @ PMo
1 7423-30-5 !Aluminum_! 1 'NR !
17440-3€ -0 1Antimany_1i HEH INR !
1 7440-328-2 lArsenic__ | 3 iNR
17440-39-3 iBarium___! HE INR |
17440-41-7 (Berylliumi Vot INR |
173440-43~3 Cadmium__1 N INR
17440-70-2 (Calcium__1I I INR |
17440-47 -2 Chromium_: I iNR |
17440-48~4 |Cobalt___! I INR |
17440-50-8 iCopper___! HE iNR |
17433-83-€ 1Iron_____1 I INR !
17439~-32-1 llead_____ ' I INR
17433-353-4 Magnesiumi I INR
17433-36-5 |Manganese. HE iNR
174339 -37-6 Mercury__. Q.20 Ul icY
1 74323-02~-0 INickel___! I INR |
1 7440 -03-7 | Potassiumi HE iNR
17782-43-2 i1Selenium_: I INR !
17440-22-4 1Silver___1 Vo INR
17440-232~5 Sadium___ ! I I{NR
1 73440-28-0 1Thallium_! HE INR &
17440-62 -2 Vanadium_: . INR
1 7440-€6-€ 1 Zinc_____ ' I INR
R iCyanide__! Vo 'NR !
' ! ! i ! !
Colar Before: Clarity Before: Texture:
Caolar After: Clarity After: Artifacts:
Comments:
fareriael r\ar\er n O 0 O 1 2
recvcied per FORM I - IN .culug\ and environment 7/87



Keystone DC# 12334-8-5

————

U.s. EPA - CLP
1 EPA SAMPLE NO.
K INORGANIC ANALYSIS DATA SHEET R e
z . ' MHPS04
.-, - Lab Name: KEYSTONE ENVIRONMENTAL Contract: 6&8-W8-00035 |
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL95S
Matrix (sail/water): WATER Lab Sample ID: 890773011
Level (low/med): LOW Date Received: 07/21/873
% Solids: Q
Concentraticon Units (ug/t or mas/kg dry weighty: UG/L
3 !CAS M. ! Analyte !Concentraticn IC! G | M !
' 742330 -5 tAluminum_: T INR
17440-36~-0 lAntimony_! o INR
17440-38-2 lArsenic__! o INR
17440-39-3 iBarium___ | . INR
17430-41-7 |Beryllium! P INR !
17440-42-3 | Cadmium__!1 Vo INR
1 7420-70-2 1Calcium__!1 H INR !
1 73440~47 -3 (Chromium_! Vo INR
1 7440-48-4 (Cobalt___! I INR |
17440-50-8 Copper___! I INR
17439-83-€ Iron_____ ! I INR |
17439-92-1 llead_____ H I iNR |
1 7433-35-4 1Magnesiumi I INR
17432 -36-5 Manganese! I INR
1743337 -6 IMercury__ | Q.20 Ui CV
! 7433-02-0 INickel___! b INR !
17440 -3-7 | Potassium: Y INR
1 7782-43-2 Selenium_! P INR |
1 7440-22-4 |Silver___1 I INR !
- 17430-22-5 [Sodium___° . INR |
1 7440-28-0 [ Thallium_! Vo INR ¢
17440-€2-2 Vanadium_! P INR |
173340 -86-6 1Zinc_____ : I INR
Y iCyanide__: . INR
f Color Before: Clarity Before: Texture:
Caxlor After: Clarity After: Artifacts:
Comments:
&y
NQ001s
FORM I - IN 7/87



E Keystone OC# 12334-3-5~

U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET R et T T Y
. ! MHPS06&
Lab Name: KEYSTONE ENVIRONMENTAL Contract: &8-W8-0005 !
Lab Code: KEYTX Case Neo.: 12334 SAS Na.: SDG Ne.: MHLISS

Matrix (seil/water): WATER Lab Sample ID: 830773012

Level (low/med): LOW Date Received: 07/21/89

e % Solids: - . 0

Concentraticn Units d(ug/L or mg/kg dry weighti: UG/L

Analyte

i CAS No. ] iConcentration IC! Q@ H

17423~-30-3 1Aluminum_| b INR

17440-36-0 JAntimeny_ | I INR !

17440-38~-2 lArsenic__! 4 INR !

17440-33-3 Barium___ | . INR !

17440-41-7 Berylliumi I INR |

17440-43-9 Cadmium__ ! P INR

174340-70-2 Calcium__! Vo 'NR |

17440-47-3 Chromium_: I iNR |

1 7440-48~4 Cobalt___! - iNR !

17440 -50-8 Copper___! HE {NR

17433-83-6 Ivan_____ ' HEN iNR |

17439-32~-1 lead_____ ' N 'NR

17439~-35-4 Magnesium! N INR |

1 7432-36-5 iManganese! I INR

17433-97-6 Mercury__! Q.20 Ui icv i

17439-02-0 INickel___! o iNR

17440 -03-7 [Potassiumi Vo +NR !

17782-43-2 |(Selenium_! HE INR

1 7440 -22-4 [Silver___! i INR

RN 1 7430-23-5 [Sodium___ | . {NR |
ts 1 7340-28~-0 Thallium_| I INR
" V73430 -62-2 Vanadium_! Vo iNR
173440-66-5 1Zinc_____ : P INR

e iCyanide__! o iNR

Caolor BRefTare: - Clarity BRefore: " Texture:
Colar After: Clarity After: Artifacts:

Comments:

N0, g
recvcled naper SN Heuronmen

recycied paper FORM I - IN ecolugy and environment 7/87
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Keystone DC# 12334-8-5

U.sS. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET D et
. H MHPS07
Lab Mame: KEYSTONE ENVIRONMENTAL Contract: &€8-W8-0005 |
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL2S5S
Matrix (sail/water): WATER Lab Sample ID: 83077320132
Level (low/med): LOW Date Received: 07/21/89
% Bwlids: 0
Concentration Units (ug/L or mg/kg dry weight): UG/L
'CAS Na. ! Analyte !Concentraticn !C! @ ! M !
17423-30-5 |Aluminum_! v 'NR |
:7440- 6-0 tAntimany_: v INR
V7430 -38~-2 1Arsenic__! N INR !
17440-329-2 (Barium___! I INR
1 7440 -41 -7 [Berylliumi N INR )
17440-432-3 | Cadmium__ 1 HE INR |
P 740-70-2 1Calcium__1 v INR
17440-47-2 (Chromium_: HE INR |
1 7440-48-4 (Cobalt___! P iNR |
17440 -50-8 |Copper___! I iNR
17433-83-6€ lIlren_____ : I INR |
17432-92-1 llead_____ ' Vo INR !
174323 -35-4 1Magnesiumi HE iNR
1 74329-36-3 [Manganece] I INR
1 7433-37-6 IMercury__| Q.20 Ul EOAV I
1 74329-02-0 iNickel___\ . INR
1 7340 -02-7 Potassiumi N INR
1 7782-43-2 [Selenium_. . iNR
1744022 -4 1Silver___! I 'NR !
173440-232-5 {1Sodium___! o INR
1 7440-28-0 1 Thallium_| b INR !
37430 -62 -2 1Vanadium_! o INR |
1740 -8E~-E 1 Zinc___ __ ' . INR
o 'Cyanide__! b 'NR !
Calor Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
n00015
FORM I - IN 7/87
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Keystone DC# 12334-8-5

u.S.

EPA

- €L

1

P

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

. ) ! MHPS073
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 |
: Lab Code: KEYTX Case No.: 12324 SAS No.: SDG No.:
Matrix (soil/water): WATER Lab Sample ID: 830773014
” Level (low/med): LOW Date Received: 07/21/89
A Swolids: . 0
Concentration Units <ug/L or ma/kag dry weight)r: UG/L
1 CAS N, i Anal?te iConcentration IC! N o
1 7423-30-5 JAluminum_! Py 'NR !
17440-36-0 i1Antimony_: HE iNR
{7440-38-2 1Arsenic__! o ‘NR
17440-39-3 Barium___! P INR
1 7440-41-7 Beryllium! . INR !
17440-43~3 Cadmium__! P INR !
17440-70-2 Calcium__! P INR |
173440-47-3 Chromium_! Vo iNR |
17440-483-4 Cobalt___! 1o ‘{NR |
17440-30-8 {Copper___1 I TNR
17433-83-6 1 Ilvron_____ ; I INR !
17439-32-1 llead_____ H HE INR
17433~35-4 Magnesiumi . MR !
{74329-36-5 Manganese. N iNR
174339-37-6 Mercury__! 0,20 Ul cY
17433~-02-0 INickel___| b INR
1 7430-03-7 [ Potassiumi I iNR
17782-42-2 [Selenium_| i INR
17440 -22-4 (1Gilver___! b INR
1 7440-23~-5 (Sodium___ I iNR
17340-28-0 [Thallium_: I INR
1 7340-62-2 Vanadium_! HE INR
1 7440-66-€ | Zinc_____ ! b INR !
) R iCyanide__! b INR !

SNI Color Before: Clarity Before: Texture:
Colar After: Clarity after: Artifacts:
Comments:

F]
n0001o
recyGi BRpeF " FORM I - IN ceul83 Bnd Shvidhimeal 7 /87



Keystone DC# 12334-8-5
u.s. EPA - CLP
1 EPA SAMPLE NO.
. INORGANIC ANALYSIS DATA SHEET | m—meem e ———————
o : ! MHPSE
i Lab Name: KEYSTONE ENVIRONMENTAL Contract: &8-W8-0005 !
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG MNo.: MHLISS

Matrix (seil/water): WATER Lab Sample ID: 830773015

Level (low/med): LOW Date Received: 07/21/89

% Swolids:

Calar FBefore:

Color After:

Comments:

9]

Concentraticon Units (ug/L =r mg/kg dry weight): UG/L

173423 =02 =0
1 7340 =03 -7
17782 -43-2
V7440 =22 -1
173430 -22-5
7430 ~-28 -0
173440 -82 -2

1CAS Na. i Analyte iConcentraticn ICI Q@ P M
17423-30-3 JAluminum_. 1o INR
1 7440-26-0 Antimany_! HE tNR
17440-28-2 lArsenic__: I INR
17440~-33-3 !Barium___! HE INR
17440-41-7 Rerylliumi HE “INR
17440-43 -2 |Cadmium__! P TNR
17440 -70-2 Calcium__! P INR
17440Q-47-3 (Chromium_} I iNR
174340-48-4 Cobalt___!| . INR
17440-50-8 [Copper___: P ‘NR
17433-85-6 1Iveon____ 1 HE 'NR
17439-32-1 lead_____ ! . INR
17433-35-4 IMagnesium;: . iNR
17433 -36-3 IManganese! I INR
1 7433-37 -8 IMercury__ 0.20 Ul iCcV
Vo INR
P INR
o INR
I INR
I iNR
I iNR
I INR
HE i NR
I INR

L

‘Nickel __:

i Pxtassium.
iSelenium_
i1Silver___
1 Scdium__
i Thallium_
Vanadium_

1Cyanide__

1
'

1
1
)
'
1
|
]
!
1
I
[}
t
i
'
]
I
i
1
t
1
]
’
]
t
1
¥
]
'
]
1
¥
1
t
I
]
I
[}
1
1
1
1
)
t
1
]
!
1
1
i
|
I
1
i
'
1
I

Clarity Before:

Clarity

A

[

fter:

Texture:

Artifacts:
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Keystone DC# 12334-8-5"

U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET" R ettt
' MHPS11 H
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-000S ! H
Lab Code: KEYTX Case No.: 12234 SAS Na.: SDG No.: MHLSSS
Matrix (soil/waterr: WATER Lab Sample ID: 8307732018
Level (low/med): LOW Date Received: 07/21/89

% Swolids: . 0

Concentration Units (ug/L or mg/kg dry weight): UG/L

= 'CAS No. ! Analyte !Caoncentration !C! Q@ N
17423-30-3 1Aluminum_! N INR

1 7340-36-0 .Antlmony_: I iNR

17420-33-2 lArsenic__1 I INR

1 7440~-39-3 1Barium___ | Vo iNR |

17440-41-7 [Beryllium! I ‘NR i

17440-432 -3 Cadmium__1 I iNR !

17440-70-2 (Calcium__1 . INR |

17440-47-3 iChromium_! Vo INR |

17440-48-4 [Cobalt___! o INR |

17440~-50-8 (Copper___! Vo INR |

17433-83-6 Iron_____ ' I INR

17439-92-1 !llLead_____ ' I INR |

1 7433-35 -4 Magnesium! P ‘MR

17439-36-5 Manganese| . INR

17433~-37-6 Mercury__| © 0,20 Ul icV !

- 17433 -02-0 iNickel_ __ ! I INR
17440 -03-7 [Potassiumi P INR

17782-43-2 !Selenium_} I {NR

17440 -22 -4 :Silver___: N INR

17440-23-5 1Sodium___: I ‘NR !

!744U—h8-0 iThallium_: N INR

1 73440-62 ‘Vanadlum_t . iNR |

!744ﬂ—bb—o VZinc___ _ : Vo tNR

; e iCyanide__: il 'NR

m Colar Befaore: Clarity Before: Texture:
Color ATter: Clarity After: Artifacts:

Comments:

reclgieq pacer n O 0 0 1 8

recycied paper FORM I - IN seoiogy ang environment 7/87



Keystone DU# 12334-8-5

U.8. EPA - CLP

1 EPA SAMPLE NO.
o INORGANIC ANALYSIS DATA SHEET mmmmm—— e
R ~ ! MHPS12
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-000S !

Lab Code: KEYTX Case No.: 1222 SAS No.: SDG No.: MHLE5S

Matrix (soil/water): WATER Lab Sample ID: 830773017

ot Level (low/med): LOW Date Received: 07/21/89

% Swolids: . Q

Concentration Units <ug/L or mg/kg dry weighti: UWG/L

1 CAS N, ! Analyte (Concentration iC Q M

1 7423-30-5 1Aluminum_} . TNR

17440-36-0 .Antzmnny_! P iNR

173440-38-2 lArsenic__! R iNR |

17440-29-3 Barium___ | b INR |

17420 -41-7 (Berylliumi . INR !

1 73440-42-3 Cadmium__! v INR |

17440-70-2 (Calcium__ | bl INR |

1744047 -3 (Chromium_ | I INR

17440 -48-4 (Cobalt___ ! Pl iNR

17440-30~8 |Copper___| I {NR |

1 74339-89-¢ iIvon_____ ! L INR )

17433-32-1 llead_____ ! v INR |

17433-35-4 Magnesiumi I iNR

17433-36-2 Manganese: HE iNR

17433376 IMercury__| Co0.200 W HE AV

1 73433-02-0 INickel___ ! HE- iNR

!7440-09—7 |Potassium! o i NR

7782-43-2 Selenium_| . TNR !

'744“ 22-4 1Silver___| P INR !

s V73440 -23~5 (Sodium___ | o iNR

S 1 74140-28-0 [ Thallium_| P INR

K 1744062 -2 !VYanadium_! o INR |

17430-66-6 1Zinc_____ ' o INR

""" e ___iCyanide__! I 'NR !
T Calor Betfare: Clarity Before: Texture:

Caolaor After: Clarity After: Artifacts:

Comments:

000019 7/87

FORM I - IN
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Keystane 0C# 12334-8-3

U.s. EPA - CLP

< -

i EPA SAMPLE. NOG.
o INORGANIC ANALYSIS DATA SHEET | e ——
U . ! MHPS13
R Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-00035 | ’
Lab Code: KEYTX Case Na.: 12334 SAS Na.: SDG No.: MHLISSS
% Matrix (seil/water): WATER Lab Sample ID: 830773020
E Level (low/med): LOW ' Date Received: 07/21/89

% Solids: . 0

Cancentraticn Units <ug/L or ma/kg dry weight): us/L

X

Analyfe Concentraticn

-
>
w
Z
LK

el . .
LTIANRTRE '

1 73423-30-5 JAluminum_
17440-36~-0 Antimony_
17430-38-2 lArsenic__
{7440-33-3 Barium___
17440-41-7 Bervilium
17440-43-3 [Cadmium__
1 7440-70-2 1Calcium__
1 7440-47 -3 Chromium_
17430 -48-<¢ Cobalt_

17440-50-8 !Copper___!
17433-83-6 !Iron_____ ;

17433-32-1 ilLead

17439-35-4 Magnesium
17439-36~-3 Manganese
179433-37-6 Mercury__
17439-02-0 INickel _
V73440 -039-7 [ Patassiuin
177B2-49~-2 1Selenium

20

. e

[}

173%40-22-4 18ilver___
17340-22-5 1Scdium___

17430-28-0 (Thallium_
V7340-62~-2 (Vanadium_

2222222220 2222222222222Z
VDDAV VIVTVIITNDDDDVDIUVLID

Cyanide__

[
]
1 I
1

)
t
[}
H
'
)
1
'
]
t
¥
1
1
]
]
1
1
1]
t
1
)
1)
1
H
'
.
'
)
]
1
’
)
1
1
1
1
1
1
1
'
]
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L
'
1
¥
H
'
1
]
]
1
’
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Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:
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. -t e e e wvee o - - eeieem 4 aen T A m s e e e o4 o - st et ————— e

Keystone OC# 12334.g.5

U.s. EPA - CLP

1 EPA SAMPLE NO.

' INCRGANIC ANALYSIS DATA SHEET e
; ! MHPS14
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 !
Lab Code: KEYTX Case Na.: 1233 SAS No.: SDG No.: MHL3SS
f;? Matrix (seoil/water): WATER : Lab Sample ID: 830773021
Level tlow/med?: LOW Date Received: 07/21/83

% Swolids: . 0

Concentration Units (ug/L or mg/kg dry weightr: UG/L

O 'CAS Na. ! Analyte !Concentraticn IC! Q I
' 17423-30-5 JAluminum_ ! P ‘NR |
173440 -36-0 1Antimony_ | HE INR

17440-38-2 Arsenic__| o iNR !

17440 -39-32 |Barium___ | P INR |

17440-41 -7 Beryllium! I INR |

1 7440-43-3 {Cadmium__: HIE INR

1 7440-70-2 (Calcium__1 N INR

1 7440-47-2 [Chromium_} P INR |

1 7440-48-4 [Cabalt___1 i INR |

17440-30-8 [Copper___! HE INR

1 7433-83-6 lvon___ __ ! . INR

1743%-32~-1 ilead_____ ' o INR

1743335 -4 1Magnesiumi I iNR

1743%-36-5 Manganese! I 1NR

V733337 -5 IMercury_ ) RSN 1CV

17439 -02~0 INickel ___ | Vo INR

P70 -0F-7 tPotassiumi . ‘NR

17782-93-2 Selenium_] N iNR

1 7440-22-4 {Silver___ ! HEH INR

1 7440-23-5 | Sodium___ | P INR

1 7440 -28-0 {Thallium_!| o INR

17440 -2-2 [Vanadium_1 P INR

17440 -65-6 (Zinc_____ ] I INR

R iCyanide__ ! . INR

Color Hefore: Clarity Before: Texture:

Caolor After: Clarity Aafter: Artifacts:

Comments:

FORM I - IN
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Keystone pC# 12334-8-5

Z U.s. EPA - CLP
L 1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET bkt e !
. i MHPS51S
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 |

Lab Code: KEYTX Case No.: 12224 SAS No.: SDG No.: MHL3I5S

Matrix (soil/water): WATER Lab Sample I[D: 830773022
Lavel (low/med?’: LOwW Date Received: (O7/21/89
Z Solids: . O

Concentration Units (ug/L or mg/kg dry weight): UG/L

1 CAS N, ! Analyte Cancentration 1C) Q N
1 7429-30-5 1Aluminum_ | H INR
17440-26-0 JAntimony_! HE iNR !
17440-38~2 Arsenic__1 R INR !
17440-3%-3 Barium___ 1 HEH iNR !
1 7440-41-7 Berylliumi HE INR |
17440-43-3 Cadmium__! . INR |
1 7440-70-2 1Calcium__! HE INR
1 7440-47-3 iChromium_| I INR |
1 7440-48-4 [Cobalt___ 1 I INR |
17440-50-8 iCopper___ | Vo INR |
17439-89-6 lron_____ i HE INR 1
17433-32-1 ilead_____ H I 'NR |
17439-35-4 [Magnesium! I INR
17439-36-2 Manganese: I INR
17433-37-6 Mercury__| 0.20 U CV
1 7439-02-0 INickel___! I INR
] 174340-03-7 Potassiumi ol TNR
S 1\ 7782-943-2 Selenium_\! Vo INR
17340 -22-4 (Silver___! . INR
17440-23-3 1Sodium___ ! o INR
1 7440-28~-0 (1 Thallium_} I INR |
3 17440 -2 -2 Vanadium_! Vo INR !
K 17440-€6-€ 1 Zinc_____ ! o INR
= e iCyanide__ HE INR |
Colar Before: Clarity BRefore: Texture:
Color After: Clarity After: Artitacts:

Comments:

{'.')'Quoﬂoggmnu-m

‘ecycieq pager
eCOIOEY and environrment 7/87
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Keystone DC# 12334-8-5

U.8. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET R e
o - i MHPS16
s Lab-Name: KEYSTONE ENVIRONMENTAL Contract: &8-W8-0005 |

Lab Ccde: KEYTX Case No.: 12334 SAS No.: SDG No.: MHLESS

Matrix (soil/water): WATER Lab Sample ID: 8307732023

Level (law/med): LawW Date Received: 07/21/89
A Salids: Q

Concentration Units (ug/L or mg/kg dry weight): UG/L

e {CAS N, ! Analyte !Concentration (C! Q ' M
T 17425-30-5 {Aluminum_!
! 7440-36-0 {Antimony_!
, | 7440-28-2 |Arsenic__!
i 17430-39-2 !Barium___!
o 17440 ~41 -7 (Beryllium!
i 17440-43-3 (Cadmium__!
174340-70-2 1Calcium__:
17440-47-3 1 Chromium_1
1 7440-48-4 [Cobalt___!
17440-50-8 [Copper___|
17439-83-6 !Iron_____ :
1743%-92-1 iLead :

174359 -35-4

1743936~

iMagnesiumi
iManganese!

Z22Z22Z22222Z202222222222222ZZ2
D003 TBIVDVDB0DBVNTVTITTVTD

¥
H
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i
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1
1
]
b
1
1
I
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1
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1
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1
1
1
¥
H
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)
'
H
1
1
]
'
1
I
)
)
]
'
|
i
]
1
)
I
1
I
i
1
'
1
'
)

1 73323-37-6 IMercury__; 8.00
17439 -02-0 INickel___!
17440 -03-7 (Potassiumi
17782~43~-2 Selenium_:
1 7440-22~-4 1Silver___ |
1 7440-232-5 1Sodium___ 1
1 7430-28-0 1Thallium_:
17440-62-2 Vanadium_!
174340 -66-€ 1Zinc_____ !
Y iCyanide__

- Color Before: Clarity BetfTore: Texture:
Color after: Clarity After: - Artifacts:
Comments:

FORM I - IN 7/87
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Keystone DC# 12334-8-5~
‘ U.S. EPA - CLP
R ) 1 EFPA SAMPLE NO.
SN INORGANIC ANALYSIS DATA SHEET R
. ! MHPS17

Contract: &8-W8-0005

Lab Name: ;FYSTUNE ENVIRONMENTAL
K

Lab Code: EYTX Case No.: 12334 SAS No.: SDE Noe.: MHL9SS

Matrix (swil/water): WATER Lab Sample ID: 830773024

Level (low/med): LOW Date Received: 07/21/89

Z Salids: ) 0

Concentration Units (ug/L or mg/kg dry weight): UG/L

1 CAS No, ! Analyte |Concentraticn iC! Q I B
1 7423-30-5 JAluminum_! Vo INR
1 7430-26-0 JAntimany_ ! I “tNR |
1 74340-38~2 lArsenic__! HE INR 1
17440-39-3 iBarium___! I INR !
17440-41-7 iBerylliumi N INK
17440-42-3 Cadmium__! I INR
17440-70-2 Calcium__1 I NR
17440-947-3 Chromium_ ! . INR
17440-48-4 (Cobalt___! Vo INR
1 7440-30-8 Copper___! T ‘NR |
17433-83-6 Iveon_____ ' P INR |
17439-32-1 llead_____ ! P INR |
1 74323-35-4 Magnesium| o INR |
17433-2€6-3 Manganese! HE INR
174339-37-6 Mercury__| U icv i
17433-02-9 INickel ___ ! HE INR
V7330 -0F-7 Potassiumi . INR
17782-49-2 {Selenium_! I ‘NR
1 73440-22-4 Silver___! HE INR
174340 -232-5 | Sodium___! I MR
17440-28-0 1Thallium_! I INR
173440 -62-2 [Vanadium_! Vo INR |
17440 -66~5 1 Zinc_____ ! b INR !
e Cyanide__ ! N INR
st Cglor Before: _ Clarity Before: Texture:
Cxlor After: Clarity After: Artifacts:

R Camments:

‘;
recycied saper FORM I - IN {} 0-1Q(9}gul cavicenmeniey por
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Keystone DC# 12334-8-5

U.s. EPA - CLP

i EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET bttt
- . . ! MHPS1S
Lab Name: KEYSTONE ENVIRONMENTAL Contract: &8-W8-QQ0S |
Lab Cuode: KEYTX Case No.: 1233« SAS No.: ‘ SDG No.: MHWL3SS

Matrix (soil/water: WATER Lab Sample ID: 830773028

. Level (low/med): LOW Date Received: 07/21/8%9
' % Smlids: Q

Cancentration Units <ug/L or mg/kg dry weightr: UG/L

—— - ——

1 1 ] 1 ) 1 1
1 CAS M, I Analyte Concentration 1CT Q N ¢t B
V79423 -30-35 TAluminum ) v INR
17440-26-0 [Antimony_! Vo INR 1
17440-38-2 Arsenic__ 1 I INR
1 7340-39-3 1Barium___1 I INR
17440-41-7 Rerylliumi b INR I
17430-43~3 Cadmium__ 1 o INR
17440-70-2 1Calcium__| P TNR
1 734340-47-3 1Chromium_1 P INR ¢
17440~-48~-4 [Cabalt___ ! I iINR
1 7440-30-8 Copper___| I iNR
17439-83-¢ [Iron_____ ! I INR
17433-32-1 ilead_____ H P INR !
173433-95-4 Magnesiumi I INR
1743%-36~-5 IManganesei . INR !
17433-37-6 Mercury__! HEH VAR
17433-02-0 INickel___| - INR |
17230 -03-7 | Potassiumi o INR
17782 -43-2 (Selenium_| i INR
17440-22-4 13ilver___ I INR
173430 -232-5 Scdium__ i N 'NR !
1 7440-28-0 1 Thallium_)| N INR |
179440 -62~-2 (Vanadium_) I INR |
V7330 -6E-8 1 Zinc_____ g I INR
e iCyanide__ | o INR |
Color Befaore: Clarity Before: Texture:
Czlor After: Clarity aAafter: . Artifacts:

Comments:

N00025

FORM I - IN 7/87
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Lab Name:

Lab Code:

Matrix (scil/water):

Level

4 Sxlids:

Calor Before:
Calor ATter:

Comments:

KEYTX

(low/med) :

Ca
WAT
LOW

0

B T 7 WU

A WA R S w4

uU.s. EPA - CLP

1

PPt SR RS Dapr e

e A,

INORGANIC ANALYSIS DATA SHEET'

KEYSTONE ENVIRONMENTAL

se No.:

ER

12334

Contra

cté

68-W8-0005

SAS No.:

Lab Sampl

Date Rece

L A

Keystone DC# 12334-8-5

) MHP3S19

SAMPLE NO.

SDG No.: MHLISS

e ID:

ived:

Concentration Units <ug/L cor mg/kg dry weightl: UG/L

1CAS N, I Analyte iConcentration 1C1 Q M
174293-30-5 1Aluminum_! Vo iNR
17440-36-0 JAntimony_; I iNR
1 7440-38-2 lArsenic__| 4o INR
17430-39-2 Barium___! . iNR
174340-41-7 (Berylliumi N INR
17440-432 -3 | Cadmium__1 I ‘NR
17440-70-2 Calcium__1 Vol iNR
17440-47-2 |Chromium_! Vo iNR
17440-48~-4 Cobalt___ 1 Vo INR
17440~-30-8 iCopper___1 HE i NR
17433-83-6 1Iron_____ ] . INR
17433~-92-1 llead_____ i I INR
17433-39 -4 Magnesiumi I INR
17432-36~-3 | Manganese| HE i NR
17433-37~-6 iMercury__| Q.20 Ul cv
17439-02-0 INickel ___1 - iNR
17440 -03-7 1Pxtassium) Vo iNR
17782 -43-2 iSelenium_| . INR
{7440 -22~4 iSilver___! b INR
' 7440 -22-5 |Sadium___! b 'NR
17440-283-0 {Thallium_! I ‘NR
17440 ~-€2-2 Vanadium_! I 1MR
1 7340~65-6 1Zinc_____ ' o INR
e iCyanide__ 1! HE i NR

Clarity Befare:

Clarity After:

Texture:

Artifacts:

830773026

07/21/89

recvcied cacer
recycted paper

FORM I -

IN
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REGION VIII SUMMARY OF DATA QUALITY ASSURANCE-REVIEV
***guideline references are from Contract #787%*x*

Case No.: 12334 TDD No.: F08-8909-08
Site: Richardson Flats
Contractor Laboratory: Silver Valley Labs
Data Reviewer : Annette Sackman Date of Review: 10-3-89
Sample Matrix: 5 Low Soils, 15 Low Waters
‘Analysis: Metals plus Mercury

Sample Nos.: MHL955, MHL956, MHP500, MHP501, MHP502, MHP503, MHP504,
MHP506, MHPS07, MHP509, MHP510, MHP511, MHP512, MHPS13,
MHP514, MHP515, MHP516, MHP517, MHP518, MHP519

( ) Data are acceptable for use.
(X) Data are acceptable for use with qualifications noted.
‘ ( ) Data are preliminary - pending verification.

( ) Data are unacceptable.

Action required by DPO?

No X Yes The following items require action:

Action required by project officer?

No X Yes



The following are our findings:

These samples were originally sent to Keystone-Houston Labs for
metal analysis; however, due to contractual problems, Keystone Houston
only analyzed for mercury and then sent the samples to Silver Valley
Labs for complete metal analysis. This package is the results for the
analysis performed by Silver Valley Labs and includes metals plus
mercury analysis. Since the samples were first sent to Keystone-Houston

= Labs, the holding times for the mercury analysis performed by Sliver

Valley Labs was missed by seven days. Therefore, all mercury values in

this package are flagged "J" and considered estimate.

The remaining data is acceptable for use with the following
qualifications:

No final CRDL standard was run for the furnace AA analysis. The
CRDL value for selenium was transposed on Form IIB and the correct %D is
78.6%; however, no qualifications are required for these discrepancies.

The spike recovery was below 40% for selenium values for water
matrix (22.8%); therefore, all associated selenium values are unusable
and rejected "R". The thallium spike recovery for soil matrix was low
(54.3%); therefore all thallium soil values are flagged "J" and
considered biased low.

Duplicate resuits for lead water values obtained by ICAP were high
(37.0%XRPD). Since sample MHP516 was the only water sample in which lead
was analyzed by ICAP, this lead value is considered estimated and
flagged "“J".

All MSA criteria were followed except for the following: MSA was
required for arsenic for sample MHPS517 and thallium for sample MHPS16;
theréfore these values are estimated and flagged "J". One correlation
coefficient was <0.995 for the arsenic analysis for sample MHP518;
therefore, this value is flagged "J", estimated. Both correlation
coefficients were <0.995 for the arsenic analysis for sample MHPS504;
therefore this value is unusable and flagged "R", rejected.

Serial dilution results for arsenic and zinc soil values were
slightly high, 12.1% and 13.3 %, respectively. These soil values are
therefore flagged "J", estimated. ’

The arsenic value for sample MHP516 was analyzed by furnace AA and
reported as 46.35 ug/l; howvever, this number was not multiplied by the
dilution factor of 50. The correct arsenic value is actually 2326 ug/l
for this sample.

réGv R PATERT _ o AT N L S TTt T
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X IC? interelement correction factors-quarterly (Form II)




Contract Compliance

I. Initial and Continuing Calibration Verification (ICV and CCV)
(guidelines pg. E-4, Form IIA)

1.

2.

3.

4.

5.

Vas instrument calibrated daily and each time-it was set up?
yes X no

Vere instruments calibrated using 1 bl#ﬁk and several standards?
yes X no

Vere calibration verifiéations within 90-110%?7
yes X no

Vere continuing calibrations run at 10X frequency?
ves X no

Vere the raw data correctly transcribed onto Form IIA?
yes X no

Comments: All requirements met.

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6,
Form IIB) '

1.

5.

For ICP analysis, were standards {CRI) @ 2x the CRDL or the IDL
(whichever was greater) analyzed at the beginning and the end of
each sample run, or at a minimum of twice/8 hour shift,
wvhichever was more frequent?

yes X no

For furnace AA analysis, were standards (CRA) analyzed at the
beginning and the end of each sample run, or at a minimum of
twice/8 hour shift, whichever was more frequent?

yes no X

Were the CRI and/or CRA standards analyzed after the ICV?
yes X no

Were these data reported on Form IIB?
yes X ne -

Vere the raw data correctly transcribed onto Form IIB?
yes no X

Comments: The CRA was run only at the beginning of the sample runs and
not at the end. The selenium CRDL value was transposed on Form IIB and
the correct %D is 78.6%. No flags are required for these discrepancies.

2 ‘jP‘P il il serrplpyesn el B Eat] 16>
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ITI. Blanks (guidelines pg. E-6, Form III)

1.

5.

Comments:

Vas the initial calibration blank (ICB) analyzed immediately
after the initial calibration verification (ICV)?
yes X no

WVas a continuing calibration blank (CCB) analyzed immediately
after each continuing calibration verification (CCV)?
yes X no

Was a preparation blank (PB) analyzed at a frequency of at

least 1 in 20 samples?
yes X no NA

How many elements were detected above the CRDLs? 0O (if 0, go
to question 5)

4a. How many elements were detected in the blanks at greater
than one-half the amount detected in any sample?

Vere rav data correctly transcribed onto Form III?
yes X no
All requirements met..

IV. ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV)

1.

2.

5.

Comments:

Vas the ICS analyzed twice per 8 hour shift?
yes X no

Were the ICSs analyzed before and after samples?
yes X no

Vas any massive interference detected?
yes no X

Were the ICSs within +20% mean value?
yes X no

Vere raw data correctly transcribed onto Form IV?

All requirements met.



V. Spike Sample Analysis (S) (guideline pg. E-8, Form V)

1. WVere spikes analyzed at a frequency of 1 in 20 samples?
yes X no

2. Vere spike recoveries correctly calculated?

yes X no
(SSR - SR)
X recovery = SA X 100
SSR = Spiked Sample Result
SR = Sample Result
SA = Spike Added

3. Vere spike recoveries within the range of 75-125X%7
yes no X

3a. For recoveries outside this range, were associated data
flagged "N" by the laboratory on Forms I and V?
yes X no NA

(an exception if granted where the sample concentration is >4X
the spike concentration)

4. Vere raw data correctly transcribed onto Form V7
yes X no

* Refer to page E-9 (SOW 787) for information regarding the amount of
spike to be added for each analyte and for other 1nformation about the
Spike Sample Analysis.

Comments: Selenium water values are unusable and flagged "R" due to
spike recoveries below 40% (22.8%). Thallium soil values are estimated
and flagged "J" due to low spike recoveries (54.3%).

VI. Duplicates (D) (guidelines pg. E-11, Form VI)

1. Vere duplicates analyzed at a frequency of 1 in 20 samples?
yes X no

2. Vere RPDs correctly calculated?

yes X no
RPD = S -~-D X 100
(S + D)/2
S = Sample
D = Duplicate

r) "\Il'()ll '"l ngt
ECYC edD per un‘u Y T environment



3a. For sample concentrations >5x the CRDL, were RPDs +20%7 (limits
of +35X apply for soil/sediment/tailings samples)
yes no X NA

3b. For sample concentrations >5x the CRDL, did duplicate analysis
results fall outside the control window of : the CRDL?
yes no X NA

3c. Where the RPDs exceeded the control limits, were the data
flagged ‘*’ on Forms I and VI by the laboratory?
yes X no NA

4., VWere raw data correctly transcribed onto Form VI?
yes no X

“* Other Considerations:
- Field blanks cannot be used for duplicate analyses
- Duplicates must be analyzed for each analytical method

Comments: The selenium values for water sample MHP503D was done on ICAP
and wvas compared to the furnace AA value for MHP503 which gave an RPD of
200%. The ICAP value for MHP503 of 28.02 upg/l, which should have been
used for comparison, gives a new RPD of 27.8%. Since no water samples
were analyzed by ICAP no flags are assigned to selenium values.

. Duplicate results for arsenic and lead water samples were high .when
analyzed by ICAP (200% and 37.0%, respectively). No arsenic values were
acquired by ICAP analysis but the lead value for sample MHP516 was
analyzed by ICAP and is therefore estimated and flagged "J".

VII. Laboratory Control Sample (LCS) Analysis (guideline pg. E-12, Form
VII) ’ "

1. Was an LCS analyzed for every sample delivery group or batch

of samples, whichever was more frequent?
. ves X no

2. VWere recoveries within the 80-120% limit?
yes X no

-if the recoveries were outside this range the analysis must
be terminated, the problem corrected and the previous samples
associated with that LCS redigested and reanalyzed.

3. VWere the raw data correctly transcribed onto Form VII?
yes X no

Comments: All requirements met.



VIII. Furnace Atomic Absorption (AA) QC Analysis (guidelines pg. E-14,
Form VIII)

1.

2.

Does the raw data package contain absorbance values for two
injections per sample, the average values and the relative
standard deviation (RSD)?

yes X no

For analyte concentrations > the CRDL, did the RSD for the
duplicate injections agree within 20X? (if yes, go to question

3)
yves X no

RSD = SD X 100

M
SD = Standard Deviation of Duplicate Injections
M = Mean of Duplicate Injectionms

2a. Were samples that exceeded the 20% criteria reanalyzed?
yes no

2b. Did any reanalyzed samples exceed the 20X criteria?
yes no

2c. If yes, did the laboratory flag the data of Form I with an
\MI?
yes no

Was the recovery of the spike > 40%? (if yes, go to question
4). .
yes no X

If no, was the sample diluted and rerun with another spike?
yes X no

Was sample absorbance >50% of spike absorbance?* (if yes, go
to question 5). )
yes no X

* Spike absorbance = absorbance of spiked sample - absorbance of sample.

=YootV otl Ja) ar .
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4a. For spike recoveries between 85 and 115X, wvere results
reported to the IDL?
yes X no

RPD = (SSR - SR) x 100

SA

SSR = Spike Sample Recovery
SR = Sample Result
SA Spike Added

4b. For spike recoveries outside the 85 and 115X range, were

results reported to the IDL and flagged with ‘W’?
' yes X no

Was spike recovery between 85 and 115%? (if no, go to
question 6)

Sa. Were results quantified from calibration curve and

reported to IDL?
yes X no

Was an MSA at 50, 100 and 150% of the sample absorbance

analyzed?
yes no X

6a. Was each MSA analysis identified in the raw data along
with the slope, intercept and correlation coefficient?
yes X no

6b. Were these data correctly transcribed onto Form VIII?
yes no

6c. Were correlation coefficients(r) > 0.9957?
yes no X

6d. If no, were MSAs run once more?
yes X no

- If the correlation coefficients were still > 0.995, data on
Form I must be from the run with the best ‘r’ and the data

on Forms I and VII must be flagged with a ‘+’.

Vere these criteria met?
yes X no



6e. Were all MSA obtained data marked with an ‘S’ or an S+ on
form I?
yes X no

Comments: MSA was required but not performed for sample MHP516’s
‘thallium value or for sample MHP517's arsenic value. These values are
estimated and flagged "J". One correlation coefficient was <0.995 for
sample MHP518’s arsenic value and is flagged "J", estimated. Both

- correlation coefficients vere <0.995 for sample MHP504’s arsenic value
and is considered unusable and flagged "R", rejected.

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX)

1. Was an ICP serial dilution performed on each group of samples
- of a similar matrix (i.e., soil, water) and concentration
(i.e., low, high) or for each sample delivery group, whichever
vas more frequent?
yes X no

2. For elements with concentrations >10X the CRDL, did any exceed
the serial dilution results by more than 10%? (if no, skip
questions 3 and 4)

yes X no

I-95
%X difference = I X 100

Initial Sample Result
Serial Dilution Result (instrument reading X5)

I
S
3. Which elements had concentrations that exceeded the 10%

criteria? For soils, arsenic and zinc.

4. Did the laboratory flag these data with an ‘E’ on Form IX?
: yes X no

5. Were the raw data correctly transcribed onto Form IX?
yes X no

Comments: For the soil samples, the arsenic and zinc values are flagged

"J", estimated due to slightly high %D’s of 12.1 and 13.3%,
respectively.

reciiecpapwrer condolg ik nvirinaR e



X. Instrument Detection Limits (IDL) (guidelines pg. E-13, Form XI)

1. Vere IDLs reported for each analyzed element?
yes X no

2. Vere IDLs reported for each instrument used?
, yes X . no

3. Did the IDLs meet the contract requirements? (refer to pg.
E-13, Sow 787)
yes X no

Comments: All requirements met.

"XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII)

1. Vere correction factors reported on Form XII?
yes X no

Comments: All requirements met.

XII. Linear Range Analysis (LRA) (guidelines pg. E-14, Form XII)

1. WVas a linear range verification standard analyzed?
yes X no

2. Vas the results within +5% of the true value?
yes . no



Hoidinngiles
Limits: Metals - 6 months; Hg - 30 days; Cn - 28 days.
1. Verified date of sample receipt by laboratory 8-16-89
2. Date of preparation/analyses 8-25-89
3. Vere holding times met? yes no X
Mercury holding times were not met; thereféte, all mercury values
are estimated low and flagged "J".

Analyte Matrix Date Prep Holding Holding Time
Sampled Date Time Limit/Met

Mercury Low soil 7-18-89 8-25-89 37 days 30 days no
Mercury Low water 7-18-89 8-25-89 37 days 30 days no
Metals Low soil 7-18-89 8-25-89 37 days 6 months yes
Metals Low water 7-18-89 8-25-89 37 days 6 months yes

r * nane Segrenies e s ey ey
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Ey

EPA SAMPLE NO.

U.3. EPA - CLP

.

’S
INORGANIC ANALYSIS DATA SHEET

Do “ - LY . 8",_071, MHL'3SS
Lab Name: SILVER VALLEY LABS., INC. Contrauti-te—sg—ﬁemqr._ . :
Lab Code: SILVER Case No.: 1233 saS No.hwaﬁi SDG No.: MHLISS
Matrix (soil/water): S0IL ) Lab Sampie ID:

cavel glow/med): LOW | Date Received: 08/16/873

i Bolids: 38. 5

Concentration Units (ug/L or ma/ka dry weightr: Mg/ =0

1 ; : ‘
iCAS N, P Analyte ConcentraticniCl  Q M
4 ] 1 ) N

. i

Thatliium E.6
H

1 7440-50-8_‘Coppey ___ v L G307 P
__________ vlron_ 38700 5 4 1P
__________ ‘Lead_ i _______ 2380 _.______ iR}
__________ ‘Magpesiumi______ 11200 1 i P i
] iManganese: ________1s%30 3 _+_ _____iP_ | © g
__________ imgzsgtx,_f_____aaigzrﬁz!§£§,£E58LQ!=ﬁ@*
I Nickel 0 _ = P N N o
VPotassiumi 283 _‘BL______iP_
iSelenium_i________&£5.5 1 _ 2 IF
vSilver 4 l2.8 0 1% P
‘Sedium b EE.a 4Ry AP
' T e FLT AR
e Cyanide 7 _ . __ V32 NR
S B R o v
olor Eefore: BROWN Clarity Before: Texture: MEDIUM
olor After: YELLOW Ciarity After: Artifacts:

cmments:

FORM I - IN 7/8E



U.s. EPA - CLP

r

INORGANIC ANALYSIS DATA SHEET ' H

w§-Wloopy . mMHLISE :

Lab Name: SILVER VALLEY LAES., INC. Contract: ©8=l3mbsds | !

&
Lat Ciodée: SILVER Case Ng.: 1233¢ SAS No.:ﬁﬁtﬁ SDG No.: MHMLSSS
Matrix (soil/water?: SOIL . Lab Sample ID:

Level (low/med?: LOW Date Received: 08/16/89

7z Solics: 98. ¢

Concentration Units (ug/L or mg/kag dry weightl): MG/KG

i Potassium
iSelienium

Color BRefore: BROWN Clarity Refore: Texture: MEDIUM
Calor After: YELLOW Clarity After: ArtiTtacts:

Comments:

reevsied papeoer FORM I - IN cealdgynndenymreamnun: 7/7€



U.S. EPA - CLP

35

ERA SAMPLE NQO.

1
INORGANIC ANALYSIS DATA SHEET

-

6f-Weoogy | MHPSOO

B e T r—

Lao Name: SILVER VALLEY LABS., INC. Contract: e8=—9—mr™ | ____
Re

Lab Code: SILVER Case No.: 12334 SAS Nm.:q13{7 SDGE No.: MHLISS

Matrix (soil/water)s; 50IL Lab Sample ID:

Lavel (low/meqa): LOW . Date Received: 08/1&/893

Z Suolids:

slor Before:

slar Avter:

cmmentz:

39,2

Concentration Units (ugs/L or mag/kag dry weight!: MGB/EG

o it - 32070 S o A P A S S P S Y Sk B o ST L S S e A o . e D o T b 8 e D (S S o San i oo AP

7330-36 -0
Z330-38=8

7440-33-3

1 7430-31 -7 Hervllium

R ALEPN. K. SRR AL ANpI . g SR SR e B e e e

V7440 -43 -3 (Cadmium

P 70 =0

BROWN Clarity EBefore: Texture:

FORM I - IN

MEDIUM

YELLOW Clarity After: ' Artitacts:

7/88



a

INORGANIC ANALY

U.S.

EPA

1

- CLP

i3 DATA SHEET

3y

EPA SAMPLE NO.

- — - — —— i o sate o —

Lab Name: SILVER VALLEY LABS., INC. Contract: @g—pgo—oor™t | ___________ '
ke
Lab Code: SILVER Case No.: 1233: SAS No.: @@*’ SDG No.: MHLY9SS
Matrix (soil/water): SOIL Lab Sample ID:
Lavel (low/medl: LOW Date Received: 08/1&/89
%2 Solids: 81.7
Concentration Units (ug/L or ma/kg dry weightl: MG/EB
i CAS N, ! Analyte ConcentraticniCi Q Mo
17425-50-5_!Aluminum_|________1030_ i _t%*_____ip_|
VZ7440-3€-0_iAntimony ¢ ___1Z0 0 1 __ iR !
1 7440-38-2 lArsenic__¢_________ 253 0 4 _____tP_UTIRA
17430-33-3_ 'Barium___________ 117 + 1% _____iP_ .
1 7430-41-7 iHervlliumi Qe27 Ui ______1P_1
1 73430-43-3 _iCadmium 3 ____ 117 1 1 1P
17440-70-2 iCalcium__ | S400 1| =
17440473 iChraomium_© ___ Q.82 _JUi______iP_
1 7840-48-4_iCobalt ; —_— 2.3 _iBi______iP_}
| 7420-50-8_ ! Cupper___! P EBL_i_i______iP_;
17483-83-6_ilron__ e 37300 4 ___iP_}
17433-92-1_!Lead 32300 i iR
1 7433-95 -4 _iMagnesaiumi ________ 1140 181 _ ____iP_i
17433-26-5_iManganesei _______ 212 0 —_tP_ e
V73433-37-6 iMercury iJL_zzéhf_i;_;I}EZ§!=bb4:4ﬁ
P 7440 -02 -0 INickel b S.1 _tBL 3P
V7440 -03-7 [ Potassium! 1130 B P
1Sodium H
P ITAS

Color Before: BROWN

Color Atter:

Comments:

YELLOW

recyeiedasapeper

Clarity

Clarity

FORM I -

Before:

After:

IN

Tevture:

Artifacts:
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35

ZPA SAMPLE NO.

‘ ———————————
INORGANIC ANALYS1IS DATA SHEET . H
,_;.wg- ooy | MHP302 :
Lab Name: SILVER VALLEY LABS., INC. Contract: waely=ooie | :
. RC
Lab Code: SILVER Case No.: 1233 SAS No.: 4437 SDG No.: MHL3ISS
Matrix (soil/water): 50IL ‘ Lab Sample ID:
cevel (low/med): LOW ‘ Date Réceived: 08/1e/89

2

Solios: 95.0

Concentration Units (ugrs/L or mag/kg dry welightl): MG/EKG

- T T Ty ; - - A T
) ] + 1 ] 1 [}
CAS Nuo, i Analyte [Concentration:Cl Q H o B
e e Y N i
V74232305 TAluminum o0 1% R

17440-47 -3 JChromium

[} T
17330 -343-4 Cobalt H S.2 1B

.0 11
V7940 -03 -7 iPotassiami 680 _iBL______iP_
: cSelenium b 28.3 0 1 iF
_________ rEiiver P 1135 7% LB
VSodium : 117 181 LR
; : FTAY
[ Cyanide ¢ ___ o _iNRY
Calor Before: EBROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW Clarity After: Artifacts:
Comments:
FORM I - IN 7/€



LR N

R B T

PR

Lab Name:

Lab Code:

EN

U.s. EPA - CLP

EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET ! i
Lee W8 009y | MHPSOZ !
SILVER VALLEY LABS.,INC. Contract: esLQ@—ee;*v: :
. &C
SILVER Case No.: 12334 SAS Nio.: qda&q SDG No.: MHLISS

Matrix (soil/water): WATER

Ltavel ilow/med): LOW

% Soligs:

Qe

Lab Sahple ID:

Date Receivea: 08/1&6/89

Concentration Units (ug/L or mg/kg dry welight): UG/L

0
it
n
z
il
>
5
bl
—
<
<t
B
9
[}

e o o S v L D . > D S S = i S Bt o b b tar =

i G Y
T S N e e i
V78237308 ialuminum 0 _=6.8_ iBI__ 1P
1 7340-36-0_1Antimony s - 19.2 Ui _____ P
173440 -38-2_tArsenic ' _________ S.S_BINW_ ___iF
1 7330-33-3_ iBarium__ 0 9.5 iBi______ 1P
1 7440-41-7 iBerylliumi______ 1.1 _i4di_ —iP
17430 -43-9_Cadmium__ i _____ _£.0_iBI_ P
17340 -70-2_Calcium__ i ______127000 1 ] iR
1 724340-47-3_ (Chromium_ i _________ 2.8 Ui ______iP_}
1 7340-38-4_iCobalt i ______ 2.6 UL ______iP_
1 7450-50-8_ i Lopper N 5.2 1 BL _iP_:
17433 -8 ' Iron b 135 1! PP
e ' Lead b S.3 JBIN*- ‘F !
17432-535-4_‘Magpesiumi______ 36400 1 ) PP
?gi§3: E-S_iMangapnesei _________ éé@-i_i______;ﬁ_lac §4
e e Marcury H ! Al

i Potassium
1Selenium

Coalor Before: COLCRLESS Clarity
Color aftter: COLORLESS Clarity
Comments:

recesmRRS! FORM I

R A

Refore: CLEAR Texture:
After: CLEAR Artitacts:
CoTREEHC R drraedTa

- IN

- 7/8¢



37

EFA SAMPLE NO.

U.S. EPA - CLP

1
INORGANIC ANALYSIS DATA SHEET T ;
Lab Name: 3ILVER VALLEY LABS., INC. ‘Contrace: ws—ee—ﬁwgg e '
. , pt
tab Code: SILVER Case No.: 12334 S8AS No. @ Q*’*’ SDGE No.: MHLISS
Matrix (soil/water): WATER ) Lab Sample ID:

~avel (low/medl): . LOW Date Received: o8/1&/8%2
v o Solidgs: e

Concentration Units (ugrs/L or marskg dry weigntl: UG/L

i e e 8 i 2 P o o et S Al G b S Sy e e A S A M P T e . S b P MRS - A . A H T o S} S > S ot et e b

i ————— = ——— ot o o S o — s o

D _iantimony

e T e T e e | e i s s e e o e e o e e et e iy e e . ot e

430-58-2 _TArsenic

7340=322-3 1Barium__
7340-31-7 iHerylliun
7330 -33-3 Cadmium

PARLID -~ .~ APl JVERE. AP =Tl RSSOy — ==L =)

1743373504 _iMagnesiumd SeE00 41 ____iP_
17439 -36-2 IMmanganese! 230 :

PANELIS-— Y= APV AP SO~ S A S A A e A e L e

{73340 =0%F =0

"0

vlor GBefore: COLUORLESS Clarity Before: CLEAR Texture:
lr ATter: COLORLEESS Clarity After: = CLEAR Artifacts:

imments:

FORM I - IN 7/88






U.S8. EPA - CLP

EPA SAMPLE NO.

r
INORGANIC ANALYSIS DATA SHEET ' i
‘ 55’“3'0079 P MHPSO7 :
Lab Name: SILVER VALLEY LABRS., INC. Contract: el i
. - .. - .y bc /%" Ju
cab Code: SILVER Case Nio.: 12334 SAS No.: Q4a SDG No.: MHLIIS
Matrix (soil/water): WATER Lab Sample ID:
Level (laow/med): LOW Date Received: 08/16/89
% Solids: Q.0
Concentration Units (ug/L or mas/kg dry weight): UG/L
! Analvte ConcentrationiCy Q4 A
___________ 'Alumipum_ ¢ ________ 3700 _i______iP_i
rantimony 19.2_ Ui ______iP
___________ iArsenic =
‘Barium !
+Beryllium :
__________ iCadmiwm 4 1.8 Ui _iPB
__________ vCaledum ;
_____________________________________ b e
DN TRy Pk
02 9.7 Ul VP
i Sodium ; 23400 4 iP
8z0_iThallium 1.0 tUIW ____oF
__________ ‘Wapadiuwm_§___ 2.7 Ui iP
vLine e 72E L _iP_
‘Cyanxde 0 bd . iNR.
olor Detors: COLORLESS Clarity Before: CLEAR Texture:
oslor After: COLORLESS Ciarity after: CLEAR Artifacts:
omments:
FORM I - IN 7/E88



I U

Yo-

4.8. EPA - CLP :
EPA SAMPLE nNG.

r
INORGANIC ANALYSIS DATA SHEET .
L-wW8-ocog9y i MHPS0I
Lab Name: SILVER VALLEY LABS., INC. Contract: oo—fc—so. : _
NE A4
Lab Code: SILVER Case No.: 1233« SAS No.: q«) SDE No.: MHLIS
Matrix (soil/water): WATER . Lab Sample [D:
Level (low/med): LOW Date Received: 08/1&/89

Z Bolids: 0.0

Concentration Units (ug/L or mg/xq dry welagnti: UG/L

i CAS No Vo Analyte (ConcentraviomiCl i Mo

1 1 1 1 ] § !

+ 1 1 i 1 [} ]
V7423305 tAluminum b 11.89 UL 1P
V79430-36-0_iAntimony_ b 13.3 di______iP2 1

P 7340-38-2 JArsenic o ____=.2 tLINW _ GF

P 7440-33-3_ iBariwm_ ¢ __1s.3 Bi______iP_J

1 7430-41 -7 iBerylliumi__ 1.1 ‘Ui 1P 1

1 733033523 iCagmium__ ¢ 1.8 144 PP

1 734Q-70-2 1Calcium__ i+ __ _S22000 1 i ——iP

i 7940-947-3_ iChromiwm _________ 2.8 UL ______iP

$ 794048 = iCobalt Vv __ 2.8 Wy ______iP
V7380 -90-8 Copper____V______ 1.3 1B P
L7433 v Iron o E70 N4 3P
17935 -92-1 iLead_____! 0,30 JUINWx _ iF
1793392333 iMagnesaum __ gg8700Q_ _i______iP_
173332363 iManganese’ ________ 4.8 1 _i______iP_ i o
| 7433-37-5_iMercury_______0.A_ w0 UM TABICY! ¥5-e7

V 7440 ¢ J iNickel H F.7
7 ‘Potassium

Color Refore: COLORLESS Clarity Before: CLEAR Texture:
Color Aafter: COLORLESS Clarity AtTter: CLEAR Artifacts:
Comments:

recvcied paper ' etiogs and ensirenmen

recycxeq paper FD RM I — I N CEOZY ana nyirenment 7‘

ceology and environment



7/

EPA SAMPLE w~NQO.

. o o e s 22t e e ot

4
INORGANIC ANALYSIS DATA SHEET

p-wiwory | MAPSLO
Lao Mame: SILVER VALLEY LABS., INC, Contract: Mero—aonil :
- ) ) i . (Y3
Lap Coae: SILVER Case No.: 1705« SAS No. s deéﬁ SDG No.: MHLISS
Matrix (soll/water): WATER Labh sSample ID:
Level (low/med): LOW Date Receivea: 08/1&6/89
X Soilds: Q.0

Concentration Units (ug/L or m@/kq dry weignt)r:s UG/L

V7340 =060 cangamony G iE.E UL 2
Z_tArsenis__G________ 3.4 I(BINW____IF_!
PBarium_ 27,0 iBL____ 1P 3
' 1.1 U. : H
_________ 228 B 1P
___________________ 328000 4 1P
_________ =P = N ¥ S X s
___________________ 228 0BL 1P
_____________________ e EGF BA R
_________ e 2Q79 AP
_____ - - 181 0 _iNx____iF
173433-35-4 _iMagnesiums 79500 4 5 _iP 3
iManganesel ______ 2110 v _ 1 ___ip 1 r;‘g?

e Q.2 T UM T Ay gt
- 270 B U N X
Ve 1730 BE P

b Let dUiNE G F A
7440-22-% 18ilver v _=.% VBi______iP
17330255 vSmgium_ b 28400 1 _ i _____ 1P
i Thalliuwm 1.0 dUiW___ iF_.
SR I/ 5 NN N s
e €36_1 _i____.__iP_:
e Cyanide . ____ b_d o _iNRY

Color Zefore: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLCRLESS Clarity Atter: CLEAR Artifacts:

Comment=:

FORM I - IN 775



U.s. EPA - CLP ;2;2

EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET : T
i “’W?_’OO?Y i MHPS L] :
Lab Name: SILVER VALLEY LABS., INC. Contract: e8=BDo—09¥%+ | ___ :
. P ¢
Laog Code: SILVER Case Nao.: 1233« SAS Mo q13g1 SDG No.: MHL25S
Matrix (soil/water): WATER - Lab Sample ID:
Level (low/med’: LOW Date Receivea: 08/16/893
X Solids: Q.0
Concentration Units (ug/L or mag/kg dry weightly: US/L
i CAS No. i Analvte iConcentrationi) Q M
| 7423-20-5_!Aluminum_!________15.8 !Bl ______iP_!
V7840360 _idntameny 0 13.3 UL 1B
1 Z7330-88-2 _tArsenic 0 ________ S.S TBINW____iF_
V7440-33-3 _Barium_ 4 ___S&.1 BRI _____iP 3
1744031 -7 iBeryilium: 1.1 Ui ______iP_ 1
1734340 -33-3_iCadminm ¢ 1.8 Ui __ 1P
17420-70-2 1Calgium 1 ZFOOOQQ 1 _i1P_
17440-47-3_iChromium_ _________ 2.8 uUi___ ___JP_i
V7340-48-3_iCobalt _ o __________ .8 UL _____iP
1 7440-50-8 Copper_ 4 _________1.1 Ui ___ P
17433-89-6_!Iron b 224 1 P
1 74339-32-1_ ! Lead b 0,30 1UIN* {F_!
17429-95-1 IMagnesium! g8enc 1 1 P
V733322625 i1Manganesel _______ 3280 P N X S0 B
1 7425-97-6 M S0 (UINC T aSiCY: BT, -69
P 7320 =032 -0 D S S AU B & & N N s
V740 —-03 -7 sium:______ 1250 i1Bi______iP_1
17782-93-2_iSelenium_ Uinx____iF_1KAS
1 73440-22-a4 1 Silver 0 ____ 1.8 Ui P i
17330-25-5_ i8cdium__ i _______ #6700 . . _____iP_1
1 7420-28-0_Thallium_ ' _________ 1.0 iUiw ____IF
1 79430-62-2 ‘Vanadium_ i _ 2.7 Ui _iP_i
1 7330-66-6_iZinc_____ ' _________ &35 i _i______iP_1
0 C ] LNR
Color Refore: COLORLESS Clarity Before: CLEAR Texture:
Colar After: COLORLESS Clarity Aafter: CLEAR Artifacts:

Comments:

regveled paper cealney and crvironment

recycled paper FORM I - IN eroiogy and environmeny 7/E



sl

EPA SAMPLE NO.

U.s. EPA - CLP

i R
. INORGANIC ANALYSIS DATA SHEET ' H
6"‘08’002 ' MHPS12 )
Lab Name: SILVER VALLEY LABS., INC. Contract: 68—99—99+i e H
Lab Coder SILVER - LCase No.: 12383« SAS No.: %Aﬁﬁ SDG No.: MHL3SS
Matrix (sail/water): WATER Lab Sampie ID:
Level (low/med): LOW Date Received: 08/1&/89

% Boalids: 0.0

Concentration Units (ug/lL or mg/kag dry weightl): USG/L

. e o o —— et $2407 ot e i W S P D b S0t o A i i oS S S T S T O P A . . i S > A D S S e ot e et

1 1 1 1 i
] 1 L} ] i
CAS No. ¢ Analyte CancentrationiCl O Mo
173232205 taluninum b loe BRI P 5
V7430860 _entimeny o 13.3 Ui 1P
1 73480-38-8 Arsenic SBet _JBIN_____iF_|
173302333 _iBarium_ i ___ S8.5_JBL______iP
17330 -dl -7 iBerylliwmi 1.1 UL P 1
(7330 -43-3_1Cadmium__ 1.8 de _____iP_
V73440 -70-2 _iCaloium_ SQE000_4 1 ___iP_:
1 7440-57-3 Chromium__________ 2.8 _tUi_____ 1P 3
1 73430-48-9%_iCobalt __V_________ SLB_tUL_____ 1P
__________ ‘Copper___ %3 GBI __ 1P
__________ Wlron i _lQ90 b 4 iR
| Lead i 36.6_ 1 _iINS* __IF_ |
__________ Magnesiumi _ e4200 ¢ 4+ 1P i
iMangQanese: _______ 3239 i i ______iP_1i pe 9
__________ Mercury_ ! . w0 Ui RSiCY: gtk
iMickel v - I 1 Y 5 N & 2
Potassium, i H

[ ng

1Selenium

wlor Eefore: COLORLESS Clarity Betore: CLEAR Texture:
slor After: COLORLESS Clarity After: CLEAR Artitacts:

ommentse

FORM I - IN 7/88



U.sS. EPA - CLP
EPA SAMPLE NO.

r

INORGANIC ANALYSIS DATA SHEET i :

SwE-v67y | MHPSL1Z '

Lab Name: SILVER VALLEY LABS., INC. Contract: e8P~ | __________ !

C
Lab Coge: SILVER Case No.: 1233« SAS No.: ¥2ﬁ36? SDG No.: MHLSSS
Matrix (soil/water): WATER . Lab Sample ID:

Level (low/med): LOW Date Received: (08/1&/83

% Swolics: 0.0

Concentration Units (ug/L or mg/kg dry weightr: UG/L

L3228 -0 ANAAneses | smeny R _ i i <
333 - Mercury_ _____Qgg_éi;_:g;ﬁ;ﬁfﬁ&%gyf %Hfrf

iNickel b 5.7 4y s
Potassiumi 273 4y 1P
7782z43-2_iSelenzum | ________ 1.3 ‘UIN%____IF_1 43
_________ Silver 4 l.& UL __ P
S-g_iSadium G €8.2_‘Bi______1P_
___________ VTonaliiwm o 1.0 dUiW ____iF_
‘Vanadium_ i _ 2.7 UL iP_
__________ v Zing P 4.5 1 Bi ___iPE
__________ ‘Cvanide _ i ____ SR LNR
Color Before: COLORLESS Clarity Refore: CLEAR Texture:
Colar After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

re@ieEpaveer FO RM I - IN craviok Y thaviviresnt 7 /88



U.S. EPA - CLP

: 1
INORGANIC ANALYSIS DATA SHEET

a1

EPA SAMPLE NO.

LE-wE- 024 | MHPSLS
BT S—trrri )

'
i
1
)
[
L

Lab Name: SILVER VALLEY LABS., INC. Contract: OS—f3odrrd—~,
C
Lap Coge: SILVER Case No.: 1233 SAS No.: 935&9 SDBE No.: MHL'ISS
Matrix (soil/water): WATER Lap Sample ID:
Level (low/med): LOW ' Date Receiveda: (08/16/8%9
A Binlids: 0.0
Concentration Units ‘ug/L or mg/kq dry weightl: UG/L
- T !

1 CAS No. ! Analyte i

17455-90-5_!Aluminum | _______ 16,6 ‘Bi______iP_|

1 74%0-36-0_iantimony b 13.%3 UL _ P

173440-38~2_‘Arsenic o 1Z2.0 4 _ NS F_ :

' 7330-83-8_‘Barium__ . 1.2 ‘Ui ______iP_ ;

V79440-41-7 iBeryiliuwmi 1.1 UL __ P :

1 73440-43-3_ iCadmium__ ¢ ________ 1.8 Ui __ 1P ;

17340 -70-2_ iCalexum i SG.a2 GBI ____ 12 i

17344047 -3 Chromium 2.8 UL ___ 1P i

7350 -38 -4 | e ;

:. c ’g »

17433-37-6_Mercury__  Dg-a !

1 7440-02 -0 INickel y N 1 < i

e ‘Cyanige_ ¢ _________ . _t_i._____:NR
alor Before: COLORLESS Clarity Before: CLEAR Texture:
2l Atter: COLORLESS Clarity After: CLEAR Artifacts:
smmentse

FORM I - IN 7/88



6

U.S5. EPA cLP
EPA SAMPLE nNO.
i
INORGANIC ANALYSIS DATA SHEET H :
Lab Name: SILVER VALLEY LABS., INC. Cantract: agjgs—e&¥f o !
Lao Code: SILVER Case No.: 12334 SAS No.: h¢ﬂ4$ SDG No.: MHLISES
Matrix (soil/water): WATER Lab Sample Ib:
Level (low/med): LOW Date Received: 08/1&/8%3
L Solids: Q.0
Concentratiocn Units (uag/L or mg/kg dry weight): UG/L
1 7340-41 -7 iBerylliwm: 1.1 iUl______IP 3
178430 -935-32 1Cadmium__ ) 4.6 _1BL___ __iP_"
{7440 -70-2 1Calcium__ i _ _igoooo 1t 4P
17440 -47-53 (Chromium i ___ 2.8 Ui __ 1P
P 7940 -43-4_Cobalt . 8.8_:/Bi______iP_i
VZ73440-80-8_ Copper___+________1 2.6 _iBi______iP_:
; C
B o
}Selenium_!________1%.0 (UIN¥_ 1 E_IRAD 1
__________ Silver __o_________ 1.6 Ui ______iP_ i z
V7330238 1 Sodium 38800 _ 1P ‘
P 7440-28-0 Thallium ¢ ________14.1 4 41 ______iF 3 .
V73402622 Vanadium_ b __ 2.7 Ui ______iP_ 3
V7440 -88-6_ 1 Zinc - £E830_ 1 _J P
e iCyanige _ ' ___ _— - INRY
Colar EBefore: COLORLESS Clarity Refore: CLEAR Texture:
Coxlor After: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
re¢VEIEETLRP " FORM I - IN e S R 776



(/;7
U.3. EPA - CLP
EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET :

v MHP318 ;
Lab nName: SILVER VALLEY LABS., INC. Contract: i i
cab Code: SILVER Case No,: 1233« SAS No.: sﬁbéﬂ SDE No.: MHLSISS
Matrix Usoll/water): WATER ' Lab Sampie I[D:
tevel (low/med): LCW Date Received: 08/1E/89
Z Solids: 0.0

Concentration Units (ug/L or maskg dry weigntl: UG/L

ALumiaum
___________ rANTimany

i 7940-38-2_ 1 Arsenic

1 7429-83-8 !lron__ L 107000 1+ 1 1P
17323-32-1_iLeag ; e ER100 P TR
: : 103000 11

1Selenium

yior Betore: BROWN Clarity Before: CLOUDY Texture:
slor After:  BROWN Clarity Aafter: CLOUDY Artifacts:

imments:

FORM I - IN 7/88



4

EPA SAMPLE NO.

U.3. EPA - CLP

1
INORGANIC ANALYSIS DATA SHEET T
. c(twaaoa7|{ i MHPS17 .
Lab Name: SILVER VALLEY LaBS., INC. Contract: geroi~ome~y o :
Lao Codé: SILVER Case No.: 1233« SAS No. s E&aéf 3D No.: MHL3IES
Matrix (so0il/waterl: WATER : Lab Sample ID:
Lrevel Clow/med): LOW Date Recmived: 08/1&£/89

A Solids: Q.0

Concentration Units fug/L ovr ma/kg dry weightlr: UG/L

Analyte ConcentratiaoniC) a Mo
sluminum_i_______ 32,6 (Bi______1P_|
Anzimony o id.T UL 1P
@NLIC. V. EReF VAN FE T AR
: i 270 181 P
erylliumi______ 1.1 3ii______IP_i
vCadmiwm ¢ 3.3 iBi _____iP 1
iCaletum 0 __ 308000 & 1 _iP_|
__________ ‘Chromiwm 0 2.8 idi 1P i
__________ A= 0% = SO0 & ¥ % S &
_____ N =7 JUE R - X W N s
_________ b _ #1603 ______iP_;
17433-32~1 iLead i 12.9 1 _iN* i F |
17943935 -4 : S N & oo
: bl iP e
N ToARicy: Bau-t?
181 R
Ul _iP_i
tUiNx____iF_ iR A
Ui _____iP i
b _iP_d
L ANRY
Color Refore: COLORLESS Clarity Before: CLEAR Texture:
Caolor After: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
rpcvcied pacer reology and eoviromnment

recycled paper FORM I - IN ceology iind environment 7/E8



U.s. EPA - CLP §<§;

X EPA SAMPLE NO.

: 1
INORGANIC ANALYSIS DATA SHEET : ;
6?’WJ'VO7V H MHPS1S

Lab Name: SILVER VALLEY LABS., INC. Contract: Le=fuemoors | H
Lao Code: SILVER Case No.: 12324 SAS No.: 4496 SDG Na.: MHLISE
Matrix (soil/water): WATER Lab Sample I[D:
Lavel (low/med): LOW Date Received: Q8/1&/89
2 oonolics: Q.0

Concentraticn Units (uas/L or na/kg dry weiaght): UG/L

7433-32-1 ilLead ! 24,3 1 *_ _
7433-35=4_Magne@siumi_______ 62700 4 4 1B
7439-9€ -5 _IManganese| 1340 1 _1 iR e
174332237~ #mgrcuzz__:_____QLE;;_O_:gi_;j:ﬁéigi Q%4r37
1 7440-02~0 INickel 1 3.7 Ui ‘P
V7430032 ~7 [ Potassium, 273 Ul i P

V744062 -2 (Vanadium_ s 2.7 Ui _iP_1

V7330 -e6-6_ i Zinc 2060 _ 1B

H 1Cyanide__ | e e aNRY
Color EBEetore: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity after: CLEAR Artifacts:

Comments:

FORM I - IN 7/*



U.s. EPA - CL?P :572?

. EPA SAMPLE NO.

i
INORGANIC ANALYSIS DATA SHEET ! !
‘fawe.aozy L MHPILY '

Lab Name: SILVER VALLEY LABS., INC. Contract: B=DI3=0@= | '
Ltab Code: SILVER Case No.: 1233« SA8 Nl ﬁﬁaxq SDG No.: MHL3IES
Matrix (soil/water): WATER . Lab Samolie ID:
Level (low/med): LOW Date Received: 08/16/8%3
Z Soxlids: 0.0

Concentraticn Units fuag/lL or mg/kg ary weiagnti: UG/L

G _i8ilver ¢ ______L.E_ Ui ______iP_
1 Socium GE000

i Thallium

 Vanadium_ 7_iUi______iP_:
Zdae-ge=e olinc 0 Z213 v 4 iR
__________ Cvanige b4 INR!
Czlor Betore: COLORLESS Clarity Before: CLEAR Texture:
Color Atter: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

‘ecvslRedaper FORM I - IN ceologyranddenvidoamaen 7/8



APPENDIX D

RECORDS OF COMMUNICATION



Orronicatt  Toiscussion TSFIELD TRIP [SconrEmEnce
RECORD OF
COMMUNICATION O oTHER (SPECIEY)

{Record of item checked above)

FROM: yovin Mackey, E & E FIT  |°ATF

Standley Pace November 27, 1989

/Z /%Z ™ 10:30 A.am

SUBJECT  pmount of land irrigated by the G.M. Pace dlﬁerson ditch downgradient of the

Richardson Flat tailings dam.

SUMMARY OF COMMUNICATION

Mr. Pace_informed me that both he and his cousin (Angus Pace) use water from the G.M.
Pace diversion ditch. According to Mr. Pace, both he and his cousin own 47Z of the

diverted water and use it to irrigate approximately 115 acres each (total of 230
acres).

In addition, Mr. Pace informed me that the Gilmore family owns 53% of the water from
the G.M. Pace ditch but he does not know how much land they irrigated with water
diverted from the G.M. Pace ditch.

“CENCLUSIONS, ACTION TAKEN OR REQUIRED

' INFORMATION COPIES
‘TO:

E
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(Record of item checked above)

TO:  James Gilmore FROM: Sysan Kennedy, E & E FIT |CATE 12/11/89
Rancher ' 9.
A . TIME
‘;,z‘,m,,g/;fggwéy 9:00 P.M.

SUBJECT Number of acres and use of land irrigated from ¢.M. Pace Ditch

SUMMARY OF COMMUNICATION

When asked the number of acres irrigated by the G.M. Pace Ditch and the nature of
use of the land, Mr. Gilmore provided the following information:

- Approximately 100 (between 95 to 110) acres of his land are irrigated by water
from the G.M. Pace Ditch.

- The irrigated land is used to grow alfalfa, and to graze sheep.

CONCLUSIONS, ACTION TAKEN OR REQUIRED
Use 100 acres of irrigated land to determine the population served by surface
water — — Richardson Flat Tailings HRS package.

INFORMATION COPIES
TO:

EPA Form 13004 (7-72) REPLACES EPA HQ FORM B300«8 WHICH MAY BE USED UNTIL SUPPLY IS EXHAUSTED.



